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THE AMERICAN PHILOSOPHICAL SOCIETY 


For the Fifth International Congress of Anthropological and Ethnological Sciences, 
Philadelphia, September 4, 1956 


A. L. KROEBER 
’rofessor of \nthropology, University of California 


id by Dr. Cl 


HISTORY 


THe American | 
founded at Philadelphia 21. 
through the efforts and 


min Franklin was used 


wisdom or 
eighteenth 
“science.” 
mbers at Phila 


Jersey, 


peen pres¢ rved 


17608 changed its 
Id at Phila 
hey 


\ 


istocratic 


prevailed 


e and pros¢ 
cases of political 
scientific in 

terests ' uns lv, however, i ‘TValry did not 
deve lop into conflict, possibly because of the con 


siderable number of 26 joint memberships By 


the end of 1768, articles of merger on terms of 
equality were adopted, and on January 2, 1769, 
Franklin was elected President Che older Ameri ports 


can Philosophical Society contributed 128 mem- 


i 
and obituaries 


he last subject classification of 


] 


bers, including 8 going back to the original complete publications was compiled 1 


founding in 1743; the American Society, 149 shows up to then a total of 215 papers in the Pro- 
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KROEBER 


monographs in the Transactions 

m topics included within the get 
eral range of what is customarily subsumed under 
the t anthropology in this country. By the 
of these 240 


publications 1 into the narrower field of 


lety S Classihcation a the time 


anthropology sense: 71 were 


ar | aeology ethnology and 56 


linguistics of relevance This is a rather 


and the proportions 
pro] 


1 


aine a in 


iV maint 


which seated, 


The 


rranted 


Societ: you are 
Philosophical Hall, 
plot of ground « 


the State in 


has had a varied history. 


m which it stands was by 
1785. The money to erect the struc 


ture came by gifts, the largest being from Frank- 
lin, who also loaned the Society the amount 
necessary to complete the hall. It is the 


] t 
building, 


oldest 


er Independence Hall, now standing 
] 


on Independence Square. Meetings have been 


held there since 1789, except during the 1793 and 
1798 yell For 143 vears the 
basement 


rented to tenants, 


fever ¢ pidemics. 


] 


first floor were 


mostly institutions, but later including agents and 


brokers. For years the Soci ty subsisted wholly 
There 
when during the de 


1837 th 


on thes« 


rentals and on members’ dues. 


| 1 
ard 
ara 


ginning 11 


s 


were some times, as 


pre ssion b 


1 


and contents, and the Society was 
by the 


building saved 
only generosity of its more prosperous 


membe rs. to sel] or 
exchange the property, but—fortunately, it 


nothing In 1890 a 


There were various plan 
F seems 
third 


the library. By 


now—they came to 


story was added iccommodat 
1934 all leases hs been terminated, and after 


nearly a century and a half the 


11 


d finally oc 
cupied the whole of its building, with the main 
Meanwhile, 


o4 


available 


Society 


floor reorganized to its present plan 
however, the library had outgrown the 


space and Was moved 


to rented 
the street: after which the 


taken off 


(juarte TS across 


added top story was 
to allow restoration of the building to its 


shape and 


the other 


original in architectural harmony with 


structures in Independence Square. 


MEMBERSHIP 


In 1834, when only local evening meetings were 
being held, the 200 
within ten miles of the 


The number of foreign mem 


more than half of 
American members lived 


somewhat 


Society’s quarters 
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bers was however surprisingly large, 98, or almost 
a third of the total. The present membership is 
limited to 500 residents of the United States and 


75> fore igners. 


These latter live in 19 countries. 
The American membership is truly national in 
range, being drawn from thirty of 


Fifty-nine 


our 
members are from Philadelphia and its 


states. 
suburbs ; the same number happen to live in Cali 

New York is represented by 94, Massa 
chusetts by 70, New Jersey by 39, Washington, 


D.C., by 34 members. 


rornia. 


The membership is divided into | 
classes, which are roughly equal in si: Includ 
\Mathe- 


1 


are: in 
184: 


sciences, 


ing foreign members, the numbers 


Physical 
1d Biological, 161; Social 


manities, 109, 


latical and sciences, Geologica 


is: 


Hu- 
\nthropologists two classes—a 
\t present, Cole, 
Kluckhohn, Redfield, Schultz, and Spier are in the 


situation not unfamiliar to us. 


biological bracket, Kidder, Kroeber, and Lowie 


under the humanities 
FOREIGN MEMBERS 

The list of foreign members of the Society is a 

roster of high eminence. 

they have 1 


In the physical sciences 


included Lavoisier, Priestley, both 
Herschels, Faraday, Humphry Davy, Mendeléyev, 
Helmholtz, Arrhenius, | 


and Curie. In 
earth and life 


sciences there were Linnaeus, 
fon, Alexander Humboldt, 


Madame 
Buf- 
Darwins 


four over 


four generations beginning with Erasmus Darwin, 
de Candolle, 
Virchow, Pavlov. From 


Lafayette, Gladstone, 


\gassiz, Haeckel, Huxley, Pasteur, 
there 
from the 
humanities, Guizot, Mommsen, Ranke, and Renan 
in history, de Tocqueville, Spencer, Poincaré, and 
Croce in philosophy, Jacob Grimm, William Jones, 


Wilhelm Humboldt, 


Foreign anthropologists or their predecessors 


] 


and public life 


were and Benes: 


and Isaac Taylor in philology. 
before there was an anthropology—and here, b 
cause of the way the record comes, we have of 
necessity to use the wider classification customary 


in America—have consisted of Broca, de Mortillet, 


1 


‘Topinard, de 


Lartet, and Hamy fron 
France; Henry Maine, Lubbock-Avebury, Arthur 

and Arthur Keith from Britain; Blumen 
bach, Adelung, and Bastian from Germany ; 


Rosny, 


evans, 
Se rg 
Thomsen from Denmark and Retzius 
from Sweden; and Horatio Hale of Canada. 


from Italy ; 
SOME RESIDENT MEMBERS 


burden with 
\mericans who have belonged 


It would be wearisome to you 


names of former 





THE AMERICAN PHILOSOPHICAL SOCIETY 


¢ 


bee, Gatschet, Holmes, Hooton, Hrdli 

anthropologists. Curdy, Otis Mason, Morley, Zelia Nuttall, 
Washington, Putnam, Rau, Sapir, Tozzer, Vaillant, a 
i ral 


except perhaps for two classes: 


so ; 
Presidents 

ee 
e aaqaded Se@VvE 


land, Theodore Rooss ler, fot 


o anthropology 


where. Sucl 


Hart \lerrian 


evidences 
partisan 


anulton, 





ARCADIA IN AMERICA 


ERNEST HATCH WILKINS 


President Emeritus of Oberlin College 


PREFACE 


[His monograph is concerned mainly with the 
tracing of the extraordinary fortune in America 
of the title of the first famous Renaissance novel 
It has overtones, however, that may perhaps serve 
to give to some readers a more complete com 
If 
one could have met in the late sixteenth century 
with a group of well-informed European gentle 
men and could have put to them the question 
“Which of the many achievements of this century 


prehension of some phases of the Renaissance. 


do you believe to be the most important 7” 
mise 


[ sur 

that among the answers given there would 
been “The continuous exploration of the 
World.” And if one could have asked also 
the question “What art has in your opinion made 
the 
I surmise that 


have 
New 


greatest advance in the course of the century 7” 


among the answers given would 
have been “The art of cartography.” 

Many persons have helped me in one way or 
another in the course of my work: my gratitude 
goes not only to those whose help is acknowledged 


ged 
apposite but to many others, 
to members of the t 


staff of the Harvard 
much, to the 
published writings of many scholars—especially to 
those of the late W. F without 
several pioneering articles on “Crucial Maps in 
the [arly Cartography and Place-Nomenclature 


of the Atlantic Coast of ¢ id 


rootnotes 


in also 


} 


especially 


University Library. I owe also, 


Ganong whose 


anada”’ the present study 
could hardly have been completed. 

\ variant form of this study, stressing elements 
that thought to be of Italian rather than of 
\merican interest, is to be published in Italy 


are 


I. THE CLASSIC ARCADIA 


Lhe 
tainous region in the centre of the Peloponnesus.’ 
Polybius, writing of its inhabitants in his //istories 
(Book IV, Chapters XX and XXI), says that 
they were famed for their virtue, piety, kindness, 
and hospitality ; 


actual Greek Arcadia was and is a moun 


that they paid an extraordinary 


amount of attention to the study and practice of 


music, especially 


1On 


singing; and that they held 


its geography and history see 


s.v. “Arkadia.” 
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ry, 


Pauly-Wissowa, 


Real-Encyclopadie der Classischen Altertumswissenschaft, 


VOL 


4 


frequent festivals and sacrifices, in which men, 
women, and children participated. 
their life hard and _ laborious, 
specify their occupations. 


He speaks of 
but does 


as not 
In his only reference 
to the physical characteristics of Arcadia he speaks 
of the cold and heavy air that hung over most of it 

There are slight references to Arcadia in Auson 
ius, Claudian, Horace, Juvenal, Lucretius, Ovid, 
Persius, and doubtless in other Latin poets. Ovid, 
Books | II of the Metamor- 
phoses, locates the myths of Syrinx and Callisto in 
\rcadia; but little tell 
stories. 


in passages in and 


he does more than his 

It was Virgil who created the enduring poetic 
concept of Arcadia. the Tenth Eclogue the 
Gallus, by Arcadian shepherds 


42-43, and 52-60) 


In 
visited 


lovelorn 


and divinities, says (Il. 31-36, 


Yet 


iS 
\} 


once nik 


you will be singing, O Arecadians, 
of this: Arcadians are skilled 
how softly then may rest, 1 
tell 


oT 


alone 
ashes 
And 


been 


my yout 
would God I had 
the flock I kept 
or the ripe grapes of my vintage! ... Here are chill 
springs, here soft ( 


pipe 


ly of my loves. 


been one you, and yours 


meadows, O Lycoris: 
with time | 
waste away.... lil be 
wild 


cut my 


woodland: here wasting too at 


gone 


would 
the 


ibrace 


in woods, among beasts’ 
endurance, and 
trees; with their 
Meanwhile I will range 

Nymphs, hunt the 
of cold shall forbid me to encircle 
vith hounds. 


and 


en 
tendet wth you, 
Maenalus 


keen wil 


grow. 

rout ot or 
rigour 
elades my Even now | 
rocks 


the 


among echoing groves, an 


send Cretan arrow spinning fron 


bow. 
Arcadian singing is referred to also in the Fourth, 
Seventh, and Eighth Eclogues. 

No Latin poet other than Virgil, as far as I am 
aware, suggests that Arcadia was beautiful; and 
even Virgil, though his Arcadia is an attractive 
place, does not emphasize its beauty. 


II. 


The book to bear the title Arcadia, the 
first book to be concerned mainly with Arcadian 


THE ARCADIA OF 


SANNAZZARO 
first 


?From the translation of the Eclogues by J] 
Mackail, London, 1889. 


W 
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ddaiad in 


the idea ot \rcadia aly 1 the re 
1 of the Renais- 1 in the course of the ce1 


the book that impressed 


v and indelibly upon the min 
Ircadia of Jacopo Sannazzaro, 
1480 to 1485 


7 
lOve, leave S 


vas the 


ly in the vears from 


iS she phe rds 
time 


THE VOYAGE AND REPORT 
DA VERRAZZANO 


69-81, New 
discussed 
and in 4 


The discovery 


ext 1 
ing them d conclude tl Mistress Nature | nd { 
h tl greatest ligh fashion them ot the same volume, 


Covington, 


arranged ‘ 
*s visit to 


striven with th 
at some distance fri | her, and 1 
not artificial order, wi heir rarity they ennobk t 
immeasurably the natural auty he place.” VW 10: 199 ; a ; 
Nicolini, L’arte napoleta del Rinasciment la] in tl early c: aph | pl 1iomenclature 
( M.A, Vichiel, 5 17, [ n Atlantic Coast anad . 1 The R Vi 
tr . Jord f. ey 


P. Summ 


1925 Society ot Canada, Prox I 
statements rest on consultation of the printed II: 169-203; and Jacques Habert, hen % ’ 
Nationale and the British called Angouléme, New York, 1949 


Fausto 
é l ra di i 


Naples, 
hese 
of the Bibliotheque 


catalogues 





6 ERNEST 


This 


text, as thus preserved, has insertions and notes 


is now in the Pierpont Morgan Library. 
some of them hard to 
notable difference between 

the that 
whereas the original text contains no place names 
the revised 1 


in Verrazzano’s own hand, 
The 


the original 


decipher. most 


text and revised text 1s 


text, in its notes, contains twenty 
names given by Verrazzano to regions or various 
natural features along the coast. 

From Verrazzano’s report it appears that his 
first called 
(not 


sailor went 


landing was made near what is now 
Fear; and that 
counting an episode in which a single 
a point on the Accomack 
the peninsula, known also as the East 
that 


Chesapeake Bay, and now comprises two 


Cape his second landing 


ashore) was made at 
peninsula 
Shore, 


] 


11 
called 


ern lies to the east of what is now 
counties of Virginia, part of Maryland, and Dela- 
It seems probable, on the whole, that the 
was made in Worcester 
Maryland.° 


account of this region as contained in the 


Ware, 
landing what is now 
County, 


The 


original text of the report is in part as follows: 


S1to, bonta et belleza, t 
le selve Tare di VaT1oO 
tanto per esser piu septentrionale et 
Vedemmo in vite da la natura 


quali alzando, s'avvoltano a ] 


come l’altra; 


genere d’alberi piena, ma 


non di odore 
quella molte 
alberj, come 
costumano : dagli 
cultura, 
e piu 
dolce, 


tenute in 


quali, se 


icoltori havessin ‘| perfetto ordine di 


inza dubio, produrebbono optimi vini, perche 


frutto di quelle veggiendo Suave et 


Sono da 


dal nostro ditferente. loro 
love nascono lievano 
frutto 


viole et 


itione, imperoche per tutto 
bucelli circumstanti a causa il possino 


liliy 
nostrj 


lrovamo rose. silvestre, 


sorte dherbe et fior; odoriferi da 


1 


ditferenti. Essendo in questa 


per 


empre il 


dimorati tre giorni, 
la rarita 
lito 


surti a 
partire 


costa, porti deliberammo 


scorrendo 


See Covington, 207-211. 
That is: 
‘The land of this 
its beauty, is like the other |[i.e., like that seen farther 
uth}; it is not thickly full of 
various kinds, but they are not so fragrant, since it is 
farther north and colder 
wild, which as they shoot up twine around 
the trees, as they do in Northern Italy: these vines, if 
they had skillful care from cultivators, would doubtless 
produce found their grapes to be 
The 


they 


region, as regards its goodness and 


wooded; it is trees Ol 


Here we saw many vines 


growing 


excellent wines, as we 
and soft, not unlike 
valued by the natives, 
the bushes cleared so that they may have a 
chance to develop We found wild violets and 
lilies and many kinds of herbs fragrant flowers 
different from ours. Having stayed here for three 


sweet our own. vines are 


since wherever spring up 


are away 
roses, 


and 
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After the word lito, Verrazzano in the revised 
text calls for the insertion of a note that begins: 
Archadia per la bellezza de li 
“which we named Archadia because of 
the beauty of the trees.” 


quale batezamo 
arbori 
The page in question is 
reproduced herewith as figure 1, with the kind 
permission of the Pierpont Morgan Library. 

The name Arcadia (spelled this time without 
the /}) occurs also in a note, written on the last 
leat of that Ne 
l Arcadia trovamo un homo, el veneva al 
lito per che \rcadia 
we found a man who came to the shore to see 


the manuscript, begins thus: 
quale 
vederce 


} 


gente eramo... “In 
what sort of people we were.” 

In view of the place held in Italian interest and 
imagination at the time by Sannazzaro’s Arcadia 
and in view of Verrazzano’s specific statement that 
he called the region Arcadia “per la belleza de hi 
arbori,” it is clear that he must have derived the 
name Arcadia from his memory of Sannazzaro’s 
romance. 

To all the land that he discovered Verrazzano 
gave the name Francesca, in honor of Francis I. 


\mong his other names are Campo di Cedri (for 
a region near the point of his first landing 
LJ sthmo| 


the 


Verazanio (applied, almost certainly, to 


string of narrow sand islands running from 


Cape Lookout northward to Cape Henry), Costa 


I> 


di Lorenna (a reference to |_orraine a i ol (a 
hill), dngoleme (applied to the region around the 
mouth of the Hudson, also 


named in 


in honor of Francis 
Block 


mother, 


(an island—probably [sland 


honor of Francis’ Louise of 


Savoy), Refugio (Newport and the surrounding 


region), and Le I/II Figlie di Navarra 
lands off the coast of Maine). 


(three is 


Verrazzano must have prepared a map of some 
sort for submission with his report, and copies of 
that map were doubtless made. Neither that map 


itself nor any copy of it is known to exist; *” but 


] ] 


days and gone out to the decided, 


the scarcity of 


coast, we because of 


good harbors, to set sail, holding close 
to the shore.” 

10Two passages in Hakluyt refer ostensibly to a 
map made by Verrazzano. In his 
Hakluyt writes: 
Verarzanus, which had 
an olde excellent mappe which he 
eight, and is yet in the custodie of 
so lay it out, as it is to be seenc 
to the end of this booke, being according to 
Verarzanus plat’; and in his Discourse on Western 
Planting: “Tenthly there is a mightie large olde mappe 
in parchemente made as yt should seme 


traced all along the coaste 


preface to the Divers 
that Master John 
thrise on that 
gave to 


Voyages “Secondly 


been coast, mm 
Henrie the 
Locke, doth 


in the mappe annexed 


master 


made 


by Verarsanus, 
from fflorida to Cape Briton 
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ERNEST 


the two maps that are next to be considered can 
not possibly have been based, for the outline and 
nomenclature of the region explored by Verraz- 
zano, on anything but a map made by him (or on 
a copy or copies of it). 
appears that 
more 


From these two maps 
lost 
twenty 


also it Verrazzano’'s 


than the 


map con 
that 


occur in the revised form of his report; also that 


] 


tained many names 


some of the names that appeared on his map (or 
On a COp\ or copies ot 14) were difficult to de 


cipher Presumably some of the names were in 


French forms—especially those reflecting French 
| 


e names or honoring French persons. Pre 
sumal 


ly, also, the map covered only the portion 
of the coast that had been explored by Verrazzano. 
L\ EARLY 


VERRAZZANIAN MAPS 


In 1527 the Genoese cartographer Vesconte de 
Maggiolo made a map of the world which in its 
appropriate portion reflects the discoveries of Ver- 
razzano | 


For the coast explored by Verrazzano 


Magegiolo has a line which, though inac 


is clearly not imaginary, and can therefore 


coast 
curate, 
have been based only on Verrazzano’s map; and 
whole re ol mn 

1] 


iftv names, all or most of which 


concerned Maggiolo has 
were cer 
tainly or presumably derived from Verrazzano’s 
map. Fourteen 
vert 


whole region ) 


Francesca for the 
are names that appear in Verraz 
and the that appear on 
Maggiolo’s map but not in Verrazzano’s report 


(including 


zano's report; names 


+ 


are of the same types as the names that do appear 


in that report. Some of them honor French per- 


jinal writings & cor 

1 Hakluyts, ed. by E. G 
, London, 1935). But the 
* a first edition of the 
of Verrazzano’s 


debted to Mrs. Kirk 
Harvard University 
helpfulness in all 
ters relating to the many maps that I have found it 


necessary to during the preparation of this 


greatly 1 
Map Room in the 
her most 


Bryan, in 
cooperative 


exXamint 
monograph. 


illus- 


Reproduced by E. Stevenson in his Maps 


y discovery and exploration in America, 
1502-1530, No. 10, New Brunswick (New Jersey), 1903, 
and discussed briefly in Stevenson’s Text and key maps 
(1906), published to accompany his collection. 
duced in part by 
on p. 13 


Repro 
Stokes, 2: pl. 12, and discussed briefly 
Reproduced in part by Ganong, fig. 34, and 
174-194. On Maggiolo see M. A. P. 
hydrographique de 1511 du Génois 
Maggiolo, in Annales des voyages de la 
Vhistoire et de Varchéologie, 20-32, July, 


discussed on pp. 
d’Avezac, Atlas 
Vesconte de 
géographie de 
1870. 


HATCH 


WILKINS 


PROC. AMER, PHIL. SOC, 
sonages or recall French place names, and others 
recall Italian place names (among them are the 
specifically Florentine lorto de rucelay |L’Orto de’ 
Rucellai|, Saminito [San Miniato|, S. Gall 
Caregi). 


o, and 


The name Arcadia is one of the six names that 
appear in Verrazzano’s report but do not appear 
on Maggiolo’s map. His omission of these names 
was presumably due, in some cases, at least, to 
difficulty in deciphering names written by Verraz 
Some of the 


that appear in Verrazzano’s report appear o1 


zano himself or by a copyist. names 


Maggiolo’s map in distorted forms: Cedri as seru 
Lorenna as ; 
Figlie di 


other names in Maggiolo’s map 


lauroreno, S. Polo as poll, and I IT] 


Vavarra as Figole de nauarin 


seem to reflect 
oy 1 
I 


unsuccesstul attempt at decipherment, such as 


scaride s ca) cs 10a 
Verrazzano’s brother Gerolamo 
a map of the world which in 


reflects the 


its appropria 
discoveries of Giovanni. 


le region with which we are concerned Gerolamo 
has more names than Maggiolo: 
thre 


that 


1 1 


his names include 


name <ircad 


but not the 
Giovanni's 


of the six names 

appear in report but not on 
most but not all of Magegiolo’s 
names; and several additional names 


Magegiolo’s map ; 

Some of 
Reproduced by Stevenson, 

discussed briefly in his 7e-xrt 

Stokes, 2: pl. 13, and discussed 

13. Reproduced in part by 

cussed on pp. 174-194 


ly 


in part by 
Ganong, fig 
Reproduced by | 
in Monumenta cartographica vaticana 1: pls 
Citta del Vaticano, 1944, and discussed ot 
Ganong (pp. 81 and 203) 
lamacra, which appears on Gerolamo’s map but 1 
Maggiolo’s, | 


gestion, 


may be a distortion of /arcad | 


however, is not valid: there is a small 
known river in Tuscany called La Macra 

To the entire region, called 
ind by Maggiolo, 


inscription 


Francesca by 
Gerolamo gives three 


reads Nova Gallia st 
added note reads: 


names 


Verrazsana  siue 


discoprt 5 annt fa giouanmt da verrazano 


ywrdine et comandamento del Chrystia 
francia New 
discovered _ five 
command of the Most 
Gerolamo 


“Verrazana or which 


Gaul Giovanni. d; 
Verrazano of 
the order and 
of France.” 


to get the 


Florence years 

Christian 
have been 
number of names 
map, and to have made up his addenda in various ways 
partly by new inventions, 
name 


King 


} 


seems to determined 


largest possible onto his 
and partly by 
thrice, at different 
The same tendency 
appears in the 
cartographers dealing 


using a single 
twice, or even 
190-191, 
multiplication of 


other 


points ; see 
Ganong, pp. toward a 
work of 


with 


names some 


early little-know1 


regions. 
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TIERRA DEL 


TIERBA DE NVRV MBERG » 


pore g 


iaas ch 
Sa Bl Me setae: 
: = Burne uta” 


=—— mn, = 


ee > >= 


o Ss sor 


Sallie type 5 


{ 


specific: ‘lorentine 7 morello ). 


ippear vanni's report (among T Gas New Wark 


repr duced “ae \\ 
the names that appear on both maps and sixty two-page maps mad Cine 

’ ee : additiona peoaeas appe ar to ( rastaldi, the most eminent Italian cartographe : ot 
a difficulty m decipherment the sixteenth century,'? for the first edition of the 


first Italian translation of the Geog 
published in Venice in 1548 


\mong other maps that are datable before 1548 
there are a few that are clearly influenced, directly 
or indirectly, by Giovanni's map or by one of the 


two maps just considered; but no one of these On Gastaldi three 


SCE 


maps shows more than a very few names for the fisie sulla vita e su 
: wrin 902: Le « te 
region with which we are concerned, and no one soe " a i“ 
. ’ urin, 1903; an ¢ ) 
of them shows the name Arcadia. : ae 
Bembo, G. Fracastoro, G. B. Ramusio, G. Gastaldi, 
: 1 - \ - ) S . ( fi tali Vemorie 12: 93-197, 1905 
}See Stokes, 2: 16-17 and pl. 17; Ganong, 194-200; ocieta Geogratica Italiana, \emorie 12 é ‘fl : 
Habert, 95-96; and Marcel Destombes, Nautical charts 18 The title page bears the date 1548. The publisher 


attributed to Verrazzano (1525-1528). in /Jmago mundi was Giovan Battista Pedrezano The book opens witl 
11: 57-66, 1954. The lower half of Ganong’s p. 197 and a dedicatory letter by Gastaldi (addressed to Leone 
the upper part of his p. 198 are erroneous in some respects Strozzi), dated 2 January 1548, and continues with 

After this point, hen the name Verrazzano is used an unsigned address “A li lettori.” The first of the two 


without a forename it refers always to Giovanni da main parts of the book contains the translation, followed 


Verrazzano by a colophon, on p. 216", in which the date of printing 
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Gastaldi's Tierra Nueva, the third of five maps 
devoted to the New W orld, is located between pp. 


56 and 57, 


Dp. sO". 


The name 


and his statement about it appears on 
Larcadia (the L is of course the 
definite article) is applied to a region correspond- 
ing to that to which it had been applied by Ver- 
razzano in his report. For the rest of the coast 
that had been explored by him six names appear : 
Angoulesme, Fl paradis, Brisa (a deforma- 
aor Luisa), pe: Re 


- of these seven names, 


ora, le 
Aloys : Refuge. 
in the forms Archadia 
Aloysia, and Refugio 
report; six of them, An- 


Flora ! paladiso, luisa, p. real 


al,and p 


Arcadia), Angoleme, 


Verrazzano’s 


e, and 


appear the Maggiolo map; and three 


l Wisa 


Gerolamo da 


angolemme, and refugio, appear 


map of Verrazzano. In 
lis map the umes Angoulesine, le paradis, 
id Refuge, are 

(Newport and the surrounding 
m) is directly to his Tierra de los 


n, which is itself the point of mainland near- 


definitely french in form. 


adjacent 


17 


taldi does not at any point indicate the 


source or sources upon which he based this map. 
It is certain that the portion of the map contain 
seven names that have just been quoted 


i 
been derived 


directly or indirectly from 


7ZANO 


form 
name but as a local 


d, apparently 
to the 


rolamo’s form Oranbega 


coast 
nis map that Gerolamo 

sixteentl 
nt torms 
to different 


century maps 
(including the for 
While 


seems 


regions 
rigin name remains uncertain, It 
used by the Indians 
Narragansett Bay. It is to 
be noted, in this connection, that Verrazzano spent two 
weeks in the Narragansett Bay region, and that there 
and there only he had extensive friendly contacts with 
the Indians. For a discussion of the i 


applications see 199-202 


probable that it was actually a name 


who lived in the vicinity of 


name and_ its 
Ganong, 


HATCH 


WILKINS PROC. AMER. PHIL. SOC. 


Verrazzano—that is, from some form or copy of 
his report, or from his lost map or a copy of it. 
Negatively, it cannot have been derived from the 
extant revised form of the report, since that form 
lacks names corresponding to Flora, le paradis, 
and p°: Real; cannot have derived 


from either the Maggiolo map or the map of 


and it been 


A yL 
Gerolamo da Verrazzano, since both those maps 
lack the Arcadia and extensive 


coast line and many place names to the east and 


name show an 


north of Refugio before reaching a point cor 
responding to Gastaldi’s Tierra de los broton 


Positively, it is certain, from the French name 
that the from which 


Gastaldi derived the seven names in question came 


forms concerned, 


SOUTCe 
from France; it may have been a French form or 
: lost m ip 
French derivative or derivatives of 
that report or that map or both. 


forms of Verrazzano’s report or of his 
or both, ora 


Gastaldi’s map as a whole is obviously deriv 


directly or indirectly, from two different and 


congruous one for the coastal reg 


sources, 
its western half, and one for its eastern half 

! Bacalaos. The juxtaposition 
gives the impression that the entire region de- 


picte d 


the name Tierra dé 


to the west of Tierra de los broton is ad 
jacent to the eastern point of the mainland; and 
this impression is strengthened by the fact 


1 
} 
I 


that the 
all fall below the gen 
eral heading Tierra del Bacalaos, 


seven Verrazzanian names 
which is neces 
sarily associated with the easternmost coast. Sucl 
an impression, as will 


VE, 


tographers who were influenced 


appear below, 


certainly prevailed among several 


directly 
directly by Gastaldi’s map. 

Whatever the origin of Gastaldi’s source mate- 
rial, it is highly probable that it reached 


t 


through Ramusio, with whom he was intimately 


him 


associated as early as 1546; 7" and it is quite pos- 
sible that Ramusio himself had received it 
Fracastoro, 


trom 
who was intensely interested in the 
exploration of the New World, and had gathered 
material relating to it. 

The names Larcadia, Flora, and 
Italian 

They are proper names, unlike 

and they are not French place names, 


Brisa may well 


have been retained in 
report or map 
and 
Ingoulesme 

21 Grande, Le carte d’America, 71, and Le 
187-188. On 
The contents and 
New York 
and Ramusio’s literary history, in Studies in Philology 


52: 127-148, 1955. 


2 See the introductory discourse, addressed to Fracas- 


lorms even in 


Ri fudge; 


re lazic yn 


Parks, 


geografiche, Ramusio see G. B 


sources of Ramusio’s Navigationi, in 
Public Library, Bulletin 59: 279-313, 1955 
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‘| he Maps made | 


1548 


aldi for the Ptolemy of — that 
were imitated, on a larger scale but with — thes maps are C. de Santi 
substantial alteration, for the first edition of as. cristoual | Massachusetts Bay 
new Italian translation of the Geography by (Boston Harbor). R de buena madre 
Girolamo Ruscelli, published in 1561: and the rimac), Rio seco (perhaps the Sac 
maps of that edition reappear, with no substantial] (which presumably reflects 
Uteration, in an editi n of the Latin text pub- White Mountains Rio di 

ec) 1 I; 


n editions of Ruscelli’s transla- 


appear (in- slightly 


oO 


scot). g » (probab] 
1564 ‘ 1 lt 1574. The name 


according |\ 


its original posi 


aps in these four edi 


MI 
NORTHWARI 


editions 


rred to in tl 


Reproduced 11 ad Kretschmer, Dix 


Stockholm, 1897 


Aichts T¢ ’ ron al riginal ] 1] the Harvard 
] ) < thrar hi 1 } nr ] ] } 


and 


} IS re [ fur at Ges 


des, Atlas, pl. XXIII, Berlin, 1892, 
for a discussion of tl 
R. Wagner, The manuscript atl d H. Co 
\gnese, in Th Bibliographical F i-il 
Ipers 25: 42-45, 1931 


e authorshi ) hi fe thy ~~ 3 


1, Amsterdam, 1894 
Nordenskiédld, Pep plus, 183, 
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2 7 ? r ? 


eo ea < : 


0 


Beuct een ewe dbnske absentee aeas 


he oF neral source of 1 lap, both C oote 
Nicolaus 


genera the nomet 


as 
map ot 


and Nordenskiold point out, 1 
le Nicolay. | ini 

] he region concerned, 
minor 


a Iew respects, 


stitution 


Ul tui 


regional name Nueva 
Tiera de Bacalaos, 
Larcadia, as a regional 
Tiera di 
transfer of the 
the other 


for the re g10n< amie 
the substitution of 
OSs Bri fons 


Larcadia 


ame, for the regional name 


The northward name 


— . 5 laael 
concerned 18 Cieari 


m this and maps 


due to the impression 


given by Gastaldi’s map 
Section V—that the 


region depicted on that map to the west of Tierra 


above. 11 entire 


as noted 
de los broton is adjacent to the eastern point of 
the mainland, an impression strengthened by the 
fact that on that map Larcadia and its other Ver- 
razzanian names all fall below 
ing Tierra del Bacalaos.** 


the general head- 


s 


‘This explanation repeats that of Ganong, 
“The Origin of the 
Norumbega,” in Proceedings . 


who says 
Place-names Arcadia and 
. BA, Sect. IT: 106, 1917: 
“Gastaldi’s map is a map of Tierra Nueva, practically 
New France, and it has 


in his 


Larcadia near its western part, 


HATCH 


WILKINS 


PRO AMER. PHII SOK 


”? f 


h 


‘ 
é 


u Sees aut 


1560—1565 


and the fact that on the 
Nicolat s. maria appears at a pomt we 
the nor f th it at which it 
Gastaldi’s map may have led 
ll to the north of his C. de 


north of that cape 


We 
regional 

‘| | © Fi 
in the same position, and below the name Nueva 
Forlani 


terra 


namie 


1 


ame Larcadia appears as a regional name 


Franca, on a map engraved by Paolo 
descrittione di 


issued by 


entitled Universale tutta la 


conosciuta fin qui, Bertelli in 1565. 


hile it happens that the entire topograpl 


\ 
ete 


condensed from Larcadia to Cape Breton as to make 
that region seem like the coast of Nova Scotia Indeed, 
so competent and careful a student as Kohl, in his well 
Maine, took 
Gastaldi 


Lar- 


known work on the early cartography of 
the Angoulesme of a nearly identical map by 
to represent Passamaquoddy Bay, in which 
Maine.” 

oo Reproduced in Portfolio IV, 
1897, and discussed by Giuseppe Caraci in his Tabulae 


Case 


cadia would have fallen in eastern 


Remarkable maps, 
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ARCADIA 


It appears as a regional name in the same position, 


and below the name Nova Francia, on an undated 
and not closely datable map by Fernandez Simao.** 
It appears as a regional name to the right of the 
name Nova Franza on three other maps: a map 
by Bolognino Zaltieri entitled /] disegno del dis- 


coperto della nova Franza, printed in Venice in 


geographicae vetustt Italia 
Florence, 1926 


adservatae 1: 6-10, 
Reproduced in Crucial 
oceedings .. . 29: fig. 106, 1935, 
Armando 

cartog s portugueses dos séculos XV e 
(Lisbon, 35>), 264 


pioneer in the 


Ganong, (VII), in 
and discussed on pp 
Cortesao, Cartografia 
XVI, Il 
been the 
name Larcadia, 


naps 
123. See however 
Simao can hardly have 
northward transfer of the 
shows none of the oth 

names concerned. On this map a representation of the 
St. Lawrence names V 

1 / dia is 


since his map er Verrazzanian 


intervenes 


1 ; 
rollowed 


Qe prmnw te Mme Brens Oe 
OER, mb Prem ae chem 
Som otha dala fine quate 4 alam 
prams on Swi hh 


a > oe oe 2 


IN AMERICA 


1566; °° on a globe of 1570 (the name in this case 
is Arcadia, without the L) 


and on a 


made by Francesco 
map entitled Mondo nuovo 
printed by Thomaso Poreacchi in his L’isole piu 


famose del mondo, published in Venice in 157 


Basso; 
> 


VIII. THE NAME ARCADIA 


NOVA SCOTIA 


APPLIED TO 


There is reproduced herewith, as figure 4, an 
anonymous and undated map, published about 


’ Reproduced in hmer, pl. XIX This 

preserved in. the reri las, on which see 

sk1ok Periblus 

kidld, / ; 

Porcacchi map 

regional name ( 
Reproduced 

discussed on 

: 

lnorumbega 

and Larcad 


P. 101 


FRAN 


I pre mene 6 Renn me re te ate en ae a os Free Rene me 

7 Se he Net ime i ts gg 

Se im me: wie cerngyeat Mel Rs te Premne Ong pen femme fram perm memes 
~~ 


ee 


fo mere OE Re gem etter 1 mers al mee 
Nem owas maity teme wid pontweth > & 


Seem e 


pte os heme ot tla tome he he chore 


ale marine sino Kahne 0h compare oh 


lame om es ag shure 


be ree en eh 


anes fomme porta a the Save ee 
Demaptees cane Ls oe 
ff ome cant taste 
neh omens smn gum oderme pants con «goth on 


A maprty ome fimenint mins tne ‘at om wm Himes 
age’ deel xndag Comte lange the be oo 
nme Oy redone oe ee Ae meme 
porhahe gis fame | tere fou 
me om eC me pore tome peters «ll om 


ne he ee ers nl A pati we fmm proms 


= prem tems wine te prem mw tins om te ile be ane hearers ratte nem 1 rammed, te lars dinammats ip 


Pema De guste megem taywone vite pres gemini atin the bh, wn 








=F mmncrey +! gle baton om 


N 


——————————— ———— 


An anonymous map of about 1585 
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1585 though made somewhat earlier, 
which is the fi which Nova Scotia ap- 
pears in anything like its true peninsular form, and 
the first map on which the name Arcadia is ap- 


ificall Nova 


pr ibably 


rst map o1 


SCO 


jua 
it flue nced 
the retore 
me somew 
IX 
French 


used 


rTHEV! 

adi 
with reference 

1 Andrée Thevet's La ( 
published in Paris in 1575 


form make 


In Book 
apter III, a chapter entitled De la terre 
Baccaleos & de plusieurs riuteres de 


Vor yd q 


uc, Thevet writes: 

lu Nord, bien deux cens 
grand 
lans le 


qui sont en si 
ndes, ( 


que rien plus, & f oral 
est l’Arcadie & le Promontoire dit 
1 


‘ par moi Angoulesme, a cause du lieu de 


qui entre 
ma 
pres de Flora et de 
port 


long de 


ou celles qui sont 
sont 


ou < pul ipres 


11 


celles entermees ans 


s'estendent 


in Chapter V, 
perilous rocks in the region of Terre-neufv 


and ag after speaking of the 


ain, 


ous ult faire plus de trois cens lieués, pour 


veril, & contourner toute ceste ceinture, 
Nord par Ie 


l'Ouest, comme 


coste de 


volte du 
oute 


qui iroit a 
l Arcadie 


cus vy Ce 1 in 


pls. XXXIV ar 


1927. Rey 


on p. i Reproduce 

1 XXXV, and discussed on 
mg, Crucial 
28: fig. 95, ar liscussed on 


Discussed 


roduced by Gan maps 

\lmagia in his Su 
onservati a Vene 
yrafu Italiano 2 


mentions the 


importanti cimeli 

scholars 

its peninsular form, or 

applied specifically to the 

peninsula 
thf 


misprint in tl 


1009 


HATCH 


WILKINS 


PROC, AMER, PHIL. 


soc, 


had no origina 


Thevet, 
knowledge of this region, and must have take1 


as Ganong points out, 


3 He was, further 
as instanced by his claim 


The f: that 


the word from some map. 


more, quite unreliable 


to have named Angoulesme. ict his 


uses of the name Arcadie occur in the course of 


his discussion of Canada 


indicates sufficiently that 
he thought of it as applicable to a northern regiot 
His of the 
connection with Angoulesme, F 
] 


which it occurs in 
Paradis 


on Gastaldis 


first use name, in 
lora, 
refuge, 1 
he appears lave misinterpreted in 
ay as the may -s referred 
of this stud His Cap de L’. 

a product of either his confusion or his inventiot 

X. FISHERMEN, FUR \ND 


LIEUTENANTS 


TRADERS 
GENERAI 


century, 


During the second half of the sixteentl 
| especially in 1 


fishermen plied the wate1 f New 


Ire 1 h 


and 


fur traders ictive along 
extent elsewhere 


and fur traders 


Lawrence and to som«e 
both 


from 


fishermen 
Brittany and Normandy. 


France 
mainly 
control of the entire region was, however, menaced 
by the increasing activities of english and other 
fishermen and fur traders, and 

New England; and the French 

to the that its control could be 
preserved only if French colonies should be estab 
and that t 


could 
vy if the 


by the proximity 


government 


1d 1 


came conclusion 


1 


+ : . ] ’ f i 
there. coioniles in Tact Dé 


lished 


established onl men commissioned to estab 
lish them should be given trading monopolies. 


\ broad colonizing commission was accordingly 
12 January 1598 to the Marquis de | 
settlement on Sa 


Island came quickly to a disastrous end 


given Ol 


Roche; but his one small 


\n organization of the investigatiot 


in place-nomenclature of tl 


9: 446, 


scientin¢ 
maritime pt! 


1915 


Indi 
Canada, in Proceedings 
Edouard 


1 \ 
Gosselin, \ 


cs er (ST 
Rouen, 1873; 
ents relatifs a la Marine 

78, and 83-87, Rouen, 1889; 
tradiy 
David 
1916 

Gosselin, 10-14; Bréard, 
38-42; and W. I. Morse, A: 
24-39, London, 1935. Copies of 
two related documents were printed in Paris in 1609 by 
Marc Lescarbot in his Flistoire de la Nouuelle France; 
| appear on pp. 434-449 of that edition, and on pp. 
488 of The history of New Franc: farc I irbot, 


60-65 and 73-84; 


idiensia n 


his Commission and of 


they 


483 
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would have assimilated 
into his world-map the best that he could.” Of 
the portion of the map below the names Cadie and 


Nouuelle France Ganong writes: “In 


map which Levasseur 


great con- 


trast, the mainland to the west is wholly of 
wove at topog 
raphy, however, is accentuated in a detail that can 


be nothing other than imaginary.” *! 


the old Gomez-Ribero-Homem type. 


Of Levasseur himself Fournier has this to say : 


homme quoy que Tisseran en son_ bas 


eu quelque instruction d'un 
iIngenieux, & 


] 


nomme Cossin, 


ne tort 
main, & 
d’ Argues, 
lents 


qui auoit une excellente 


veu 


es 1 


nemoires de certains Prestres 


Bourg pres 
dont 
Breton, a si 


quil 


de Diepe, qui estoient excel 
l'vn se 


I 


Geographes, nommoit des Celiers, 


e l'autre bien sceu menager ce peu de 
lumiere a receu deux, qu 


continu, 


force desprit et de 


trauail il est arriué a tel point qu'il a esté 


ire de plusieut s.4 


CHAMPLAIN’S ARCADIE 


had made a second 


1602, died early in 1603, probably 


lauvin, who 


voyage to 
France in 
in February his death 
ommission as Lieutenant General was given to 
Chastes, that fur 

er exploration should be undertaken before an 
attempt t 


Immediately after 
1 


] ] ] ] 


Vihar de who iv decided 


WISE 
establish a should be 
In the spring of 1603, accordingly, he ar- 
that Samuel de Champlain should be at 


} 
COLONY 


as explorer, to a royally licensed fur-trad 
expedition. 


l cle ( hastes cied 


Soon after that expedition had 


The expedition established its headquarters at 
Tadoussac. In 


July, Champlain visited the 


there he 


Gas] 


peninsula, and while rathered much in 


region to the 


formation as to the south and east. 


Be fore or, le ss probably, Sool 


after his return to 


France (in September) he wrote a full 


what he 


had seen and heard while i1 


\merica 

the autumn he presented this report to Henry IV, 

and received a privilege to print dated 15 No 
The report was promptly printed in 

Paris (with a second printing in 1604), under the 


tit /) 
Lilie L/S 


ve mbe F. 


Sauuages, ou, voyage de Samuel de 


I ft. in the previous note. The 
acter of Levasseur’s use of the 


pointed out below, in n. 64. 


42 Op. cit., 506 

43 For references, see n. 39 

44 Rameé, 23-25; Gosselin, 20-21: 
46-50; Allison, 37-38 No 
Commission is known to exist 
none in the 


erroneous char 


Gomez names will be 


Bréard, 92-98; Big- 
copy of De Chastes’ 
Dr. De Cesare has found 
Parlement 


gar, 


Registres du 


HATCH 


aage,: 


WILKINS 


PROC. AMER. PHIL, SO¢ 
Champlain, de Brouage, fait en la France nouuelle, 


lan mil six cens trois. The contents are sum- 
marized on the title page in three paragraphs, of 
which the third reads thus: ‘De la coste d’Arcadie, 
des terres que l'on y a descouuertes, & de plusieurs 
mines qui y sont, selon le rapport des Sauuages.” 
Champlain’s report of the information he had 
gathered while on the Gaspe peninsula appears in 


Chapter X, which contains this passage : 


Passant le destroit de 
Cape Breton Island 


Visle de 
costoyant la 
on vient dedans vne baye 
vient ladicte 
trouuve 


Laurens 
coste d’Arcadie, 
the Bay ot 
mine de 


sainct 


Fundy 
Allant 
St. John river] qui 
va quelques soixante ou quatre-vints lieues dedans 
les terres, Chan 


> 1 
Sauuages de la 


qui 


ioindre plus 


culure, 
outre, on vne rimere 
laquelle Va proche du lac Lake 
plain| des Irocois, par ot lesdicts 
coste d’Arcadie 
The appears also in_ the 
and (four times) in the text of Chapter X 
which Champlain summarizes a ial 
Nova Scotian mines.* 

While the first quoted 


obviously to the coast of Nova Scotia, Champlai 


leur vont faire la guerre 


heading 


I, in 


report on 


name <lrcadi 


special 


sentence above 1 


references, in the second sentence, to the St. 
to the Sauuages de la coste d'Ar 

going far inland to make war show that he thou 

Nova Scotia 


a larger region including Nova Scotia 


the name as covering not 

He may have derived his name 

t, or from a lost map on which it 
: , or—making his owt 

tion—from a map on which it 


Are adia. 
11 


He undoubtedly 


form 
y submitted 

rt to King Henry; but tha 
to be extant. 


XII. THE SIEUR DE MONTS 

y in the autumn of 1603, and certainly be 
fore 31 October, the Sieur de Monts *° submitted 
to King Henry a document proposing, in 
that he be authorized to 
exploration and colonization in New France, that 
he be given the title and powers of Viceroy and 


Captain General, and that he be granted certain 


> 


seven 


] 


paragraphs, undertake 


5 The works of Samuel de 
Biggar, 1: 166-172 
text of the 
Des 


Langdon, 


Champlain, ed. by H 
180-185, Toronto, 1922. The 
sauuages is collated by J. H. 
Cameron. The translated and edited 
by H. H. notes my bracketed 
identifications of Champlain’s place names are taken 

46 On whom see W. I. Morse, Pierre du 
de Monts, London, 1939. 


and 
Des 


sauuages is 


French 
whose 


irom 


Gua, Stew 
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. rs p.S sear Sassee*s 
yea 8 DAF ‘ 


ver hn SN 


( 


MK 


privileges, amon; 


nopoly of the fur trade. 


ment related to the first even temporarily success 


New 


any 


ful attempt at 
the first 


: 7 ‘ 
colonization in 


Frat ce. 
document to contain 
The 


exist, nor was it 


form of 
name Acadie. original document 
ever copied, as an 


does not 
independent 
document, as far as we November 


know On 6 


IN AMERICA 


exist; 
1 


Par 


ni 


at Fontaine- 


in which each of the 

Monts’ 
signifying royal approval. 
osite document 
the Regi 
vt th 
Marc 


Proposal 


was 


com does not 


I 
does exist, 1n 


tres du 
s document 


*h 1605; the 
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first page of this copy is reproduced herewith as 
figure 6. In this copy the first of the seven para- 
graphs of De Monts’ Proposal begins thus: 


Le Sieur deMont considerant la commodite qui 
peut procedder au bien et aduancement des affaires 
du roy pour la descouverte et habitation des terres 
et costes de lacadie. 


The second paragraph contains the phrase “toute 
lestendue des costes et contrees maritimes du dict 
pais de lacadie.” ** Unfortunately, the fact that 
the name of the region concerned appears as 
lacadie in the 1605 copy of the composite docu- 
ment does not suffice to enable us to determine 
whether that name appeared as Jacadie or as la 
cadie in the original composite document of 6 
November 1603, or in De Monts’ 


posal. 


original Pro- 


On 31 October 1603 the Conseil d’Etat gave its 
approval to De Monts’ Proposal; and on or as of 
that same day Charles de Montmorancy, Admiral 
of France, issued to his subordinates a long order 
(in the course of which he refers to the 
the Council) designating De 


action of 
Monts as his Vice- 
Neither the 
original nor any manuscript copy of this document 
is known to exist 


Admiral for the region concerned. 


It was printed, however, in 
1605, on pp. 12-18 of a booklet entitled 
Commissions du Roy & de Monseigneur l Admiral, 
au sieur de Monts, pour 
L 1 adit ie anada, < 
France. Ensemble 


condes 


Paris, in 


Vhabitation és terres de 
autres endroits en la nouuelle 
le Ss defé nses premu res et se- 
1 tous autres, de trafiquer auec les Sauuages 
desdites terres. Aucc la verification en la Cour de 
Parlement a Paris.8 In this document, as thus 


reference for this copy, as it 
s du Parlement, is X I 
obtained 


mission to De 


exists in 
A 8645 ff. 222" 


photographs of it, and of the 


the 
e25". 


Com- 
Monts that is presently to be referred to; 
from these two based 
relevant in- 
Archives de 
and from Dr. De 
also the copyist of the 

apostrophes, or 
and sometimes, though not usually, 
definite article with its following noun. A 
form of this composite document appears in 
ollection de manuscrits contenant lettres, mémotres, 


my quotations documents are 
received 
from the Direction des 
France (in a letter of 28 June 1955) 
Ce Sart The 


Commission, 


upon these photographs. I have 
formation, also, 
copyist, who was 
makes no use of 
hyphens at line 
connects the 
printed 
the C 


et autres 


accents, 
ends, 


documents 
France, pp. 40-43 


Quebe c, 1883; 


historiques relatifs a la Nouvelle 
(and thence in 6-8), 
but there are numerous matters of ortho- 
graphic detail in which the text as there printed differs 
from the text of the manuscript copy as it exists in the 
Registres du Parlement. 

48] have used the fascimile edition published in Bar 
Harbor in 1915, with an introductory note by G. B. 


Morse, pp 
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printed, the name of the region concerned ap 
pears tive times, always in the form Lacadie. This 
fact does not enable us to determine whether that 
name appeared as lacadie or as la cadie in the 
original document of 31 October 1603. In the 
booklet as a whole the name appears twenty times, 
always in the form Lacadie: this, however, may 
well be the result of an arbitrary decision by the 
printer, since it is inherently unlikely 
the variations presently to be 


in view of 
-that the 
name was spelled consistently in the manuscript 
material from which the printer worked. 

This document was printed again, in 
Paris, in 1609, by Mare Lescarbot, in his Histoire 
de la Nouuelle France.’ In this print the name, 
on each of its five occurrences, appears in the form 
la Cadie. 


noted 


same 


Lescarbot prints elsewhere certain 
documents that are not included in the booklet of 
Commissions: he was, therefore, not entirely de- 
pendent on that booklet for his material. His la 
Cadie may represent either use of a manuscript 
copy not used for that booklet, or an arbitrary 
decision to substitute Ja Cadie for the Lacadie of 
the booklet. He the form la Cadi 
sistently in all of the four documents concerning 
De Monts that he prints. 
letters, 


uses con 
lLescarbot was a man of 
and had himself been in New France; but 
even this does not suffice to prove that he was 
accurate in printing /a Cadie as the form used by 
Montmorancy. 

On 6 November 1603, 
was drawn up at Fontainebleau a composite docu- 


as has been said, there 


ment in which each of the several paragraphs of 
De Monts’ Proposal was followed by a paragraph 
signifying royal approval, and of this composite 
document a manuscript copy, made on or shortly 
before 16 March 1605, exists in the Registre s du 
Parlement. 
“Articles 
pour la 


In this copy the document is headed 
par lesieur de Monts 
habitation des costes et 


proposez au Troy 
descouverte et 
(the Ja stands at the end of a 
the copyist may or may not have thought of 


L 


terres de lacadye”’ 
line: 
the Ja and the cadye as constituting a single word) ; 
and in the paragraph signifying approval of De 
Monts’ third paragraph the name appears, with 
out the definite article, in the phrase “en dict pays 
et contrees dacadie.”’ 


Henry’s Commission to De Monts (as Lieu 


Dorr. Morse, 
booklet. 

49Tt appears on pp. 459-464 of the edition 
and on pp. 492-494 of the edition of 1911. 


4-6, reprints the document from this 


of 1609, 
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tenant General, not as Viceroy), was issued two 
days later, on 8 November 1603. The original 


1 


document does not exist, but there does exist, in 


the Registres du Parlement, a manuscript copy 
made on or shortly before 16 March 1605.5° In 


A 
this copy the name of the region concerned ap- 
pears at four points: first as Jacadye, then as lac- 
then as la 


oe 
cadale, cad ye, and 


laccadie. 
The Commission is printed both in the booklet of 


finally as 


1603, in which the name appears consistently as 
Lacadie, Histoire of Le scarbot, in 
Cade. 
‘anslation of this Commis 
preserved among the British State Papers, 
headed The Patent of th 


17 ’ , ] 
ionts tor tile 


ffrench Kinqe to 


. ] ) . , 
inhabitinge of th 


} 


Canada, and other places in 


shows the 


regio 


+ +} 
Lt Ui 


t t 
oOlntment 


modern prints 


appears 
Cadie, 


and 


by W. N. 
Beamish 
Halifé 
\ mt 
ttoy me 11: 344 
n Maine Historical 


~ 1 1 


1YO) 


6 
/ ~ ’ 


P 
rot 1 
tessor 


Weiss 


original 


Robert very kind as 
to examine the document for me, in the Public 
Office. He reports that the form of the name 
fact La Cadia; that the 
after the 


Record 
is in 
mad 


end 


translation was certainly 

date of the original commission; that the 

orsement quoted above is written in the same hand 

he text; and that a endorsement, “Acadia, 

&c. Nov". 1603,” was written considerably later. 
n, 44-51; Morse, 8-20 


second 
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the region concerned was thought of sometimes 
as Acadie, Cadie, 
usually, but not necessarily, in each case, by the 
Proof tl Acadie thus 
afforded neither by the early Lacadie 
lAcadie, but by the 
fact that acadie occurs without the definite article 
in the document of 6 November 1603 and by the 
that the form occurs twice in the 
document of 8 November 1603. As f 
know, the f ip of 
Acadk 


though not demonstrable, that 


and sometimes as preceded 


definite articl iat the form 
existed 1s 
nor by the modern printed 


* : é 
tact laccadte 


Cadie of lLevasseur’s mz 


earlier than any 


occurrence oft 


possible > 


Acadie had been used by or before 1601. 


cussion of ways in which either Aca 
might have emerged from Arc: 
Section XVI. 

Monts’ Proposal 


$Ot] 


below, u 
In De 


ated 


documents the 


XIV. CHAMPLAIN’S 


De Monts and 
ring of 1604 Cham] 


geographer 


colony 


remained 


160 settlement was 


the surviving 


¢ colonists r ning 


; g 
During these three 


ade three « xploratory 


careful journal, which 
1613, 


titled Les voyages du Sieur de Champlain. 


Within this Book the name that Champlain 
| 


Was ] 


as Book I of a work 


gives to the region of De Monts’ lieutenancy is, in 


and trans. by Ganong, i1 he works of Samuel 


lain, vol. cit. Tl ‘ reteren for Cham- 


th 
LI 
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the four cases in which he uses such a 

in Chapters II, IV, and VII), Accadie. 
In each case it occurs in the phrase ‘“‘coste d’Ac- 
cadi The context, in two of the four cases, 1S 
such as to indicate that he is using the name with 
reference not to Nova 


Scotia only, but to the 
region of De Monts’ 


1 . 1 ‘ 
1eutenancy in general. 


XV. LESCARBOT’S LA CADII 


Lescarbot, who 


was a 
at Port Roval from the 


the 
summer of 1606 to 
wrote in 1608, after his re 
to France, his Histoire de la Nouuelle France, 
which was published in Paris in 1609. 


Mare member of 


COLONY 
the summer of 1607, 
turn 


He does 
not use any form of the name in question either in 


1 
text or on his illustrative map, but he 
es in full, perhaps from the Commissions du 
de Monseiqneur [ Admiral, four of the 
documents contained in that booklet, and in 


every case he uses the 


sevel 


form la Cadie. 


RCADIE BECOMES ACADIE 


Sections VII-XV that on 
several maps that are certainly or probably of the 
third 
Larcadia Arcadia appears as a regional name 
below or to the ri 
New 


the name 


It has been shown in 


quarter of the sixteenth century the name 


right of a regional 


that on 


name meaning 
France a map published in 
Arcadia is applied specifically to 
Scotia; that the name Arcadie was used by Thevet, 
for the whole region; 
r of the 
decades, 
New 
along the St 
New France; that 
Levasseur in 1601 bears. the 
Cadie in association 
Nouuell that in 
written in 1603 as a 
his journey of that year, the whole 
Arcadie; that in early 
copies or printings of the Commission given to De 
Monts in the autumn of 1603, and of the 


immediately related thereto, 


that during the 
century, and 
French 


France 


especially in its 
fishermet plied the 


and French fur traders 


] 


ictive Lawrence and to 


some 
elsewhere in 
| regional 
with, but to 
France; 


( di 
[, the name 


J 
Jes sauuages, 


referred to as 


two 
the 


documents most 
to accompany this 

idie or any equivalent 

It is reproduced Works, ed. cit., Port- 


LXXX. 
Lescarbot sec H P 


ry of 


Biggar’s Introduction in 

New France Marc Lescarbot, ed. and 

L. Grant, 1, Toronto, 1907. The four 

documents appear on pp. 452-472 of the edition of 1609, 
| pp. 490-498 of the edition of 1911 
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SOc, 


whole region is variously named as lacadie, La 


U 


cadie, La Cadie, lacadye, acadie, laccadie, and la 


cadye ; that in modern printed forms of other later 
documents of the 1603-1605 that are re- 
lated to activities of De Monts the name appears 
in the forms Lacadie, lAcadie, Lacadye, l’Acadye, 
la Cadie, and Cadie; that Champlain, who ac- 
companied De Monts on his expedition of 1604— 


1607, used the form 


years 


Accadie in the journal that 
he kept while on that expedition; that in 1608 
Lescarbot, quoting some of the De Monts docu 
ments, used the Cadie; and that in 
approximately contemporary English translati 
of De Monts’ Commission the 
La Cadia. 
That the 


rived 


form la 


natne ap] 


various forms without the 


from the forms with the r there c 
doubt: the cartographic sequence, as 


represented 
by Levasseur’s map of 1601 in relation to pr 
[ Arcadie in 
1603 by the most expe rienced and con petent geog 
rapher of the time, are 


ceding maps, and the use of the form 


conclusive. The fact of 
this derivation was first recognized 
out by Ganong 


In view of the background as perceived in part 
by Ganong and as fully pre sented in 


study, it is indeed obvious that the forms 
he yr are 
that that really 
further purposes of this study. 


of the fact, 


continuants forms with 


fact is all 


and 
however, is by no means obvious; and 
the following suggestions as to possible ex 

tions seem, therefore, to be worth offering. 


It is to be borne in mind in this connectio1 


Arcadie, 


Thevet and was used in 


the name though it had been u 


1603 by Champlait 
not a fixed and familiar name, but a nan 
used for a region of which relatively 
most of whom were fishermen or fur 
any knowleds 


ge: it was therefore 


subject to modification. 


In the article 
refutes at great length and conclusively 
that the 
place-name suffix—acadiec; and in the 


> 
a/ 


cited in n 
tl 

name Acadie was derived from a 
article 
In the second of the two articles referred to 
Ganong 1 
later 
simply 


preceding note 


Arcadie to the 


narks: “From Champlain’s 
Acadie the transition is perfect.” 
This, however, begs the question, and shows a 
lack of adequate linguistic understanding. The 
syllable Arc- is by no means un-French: one tl 
instance, of the place Arcachon and 


and arcane 


initial 
inks, for 
\rcueil, and 


names 


of such words as arcad 
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ARCADIA 


a form of the 
Cadic, on Levasseur’s 
1605, however, the form Acadie 


The earliest extant appearance of 


name without the r is 


as 


t 
map of 1601. By 


it may be that maps or docu- 


unknown would have shown 
lcadie to h 
There 


sequence 


ave been in use in earlier 


are then two possibiliti Ss. one, 


Was « Lr adi ( “adi : 


sequence Of torms was 


sequence 


eared upon coastal charts 


navigators, 


a 


issoclal 


with so many other regional 
form La 


other way, it 


Cadte came into use, in 


would be quite natu- 

also, that the resulting pronunciation lacadie 
should have been thought to represent the identi 
"Acadie—th« Acadie 


as a separate word.®* 


thus 


This 


cally sounding L form 


into existence 


Rennes, 
indebted to M 


helpful d 


\lain Se znec 


liscussion 


Such re-division has occurred in certain French 


hajoue and l'a ursie are 


la courste, and l'alumelle is a modified 


} 1" 
Cmctl 


IN AMERICA 


of the de 


re-divisions of la 


Te 


21 


seems to me to be the most probable explanation 
velopment of the forms without the 

the other hand, the form Acadie mi; 
4 lrcadi t 


die) either 


(1 


come Lacadt 
result of a temporary 


French phonetic tendency, or le probably, 


I 


directly from (or the 


from Larca 


asa 
as 
a result of the peculiarity of Breton speech that 
been noted. France 


has already here existed i1 


the sixteenth century a 


iS 


of r (in speech) in grou] \sisting 


yr plus a consonant, as attested rhymes 


1 
garde 


muchas is obviously incomplete; A 
] Ss become 


note are 


(IV), 


s and arecif 
names in this 
Crucial maps 
ecdings 140-141, 1932 

65 Tt noted that in later 
below, the substantives Acadiens and Ai 


by the 


mne; and medar 

The 

table in Ganong, 
26, Sect. II 


may be 


comes Fk 
and asracifes Spanis! 


from the 


times, as will appear 
ms have been 
often replaced in forms Cadiens 


Cayens, 


certain localities 


and Cajuns. 
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Whatever the explanation may be, the outcome 
for the name 
Acadie and its English equivalent Acadia are both 


of the process was most fortunate: 


excellent names, pleasant to utter and pleasant to 


hear, and perfe ctly distinctive. 


XVII. 1610-1755: ACADIE 


Throughout this period France (with Indian 
ance) and England (with from 
intermittent conflict for 
the possession of the undefined larger region that 
included Nova Scotia. Until 1710 
usually, but not always, in control. In 
trol passed to England and 
with England, though that control was by no 
] 


means complete or unchallenged. 
ing this 


‘rench 


¢ yet 
assist 


assistance 


New England) were in 


ss le 


France was 
1710 con- 


thereafter remained 


Dut period the name lcadie, or a 


thereof, without 


in French writin and on 


variant appears, with or 


ntinental some- 
larger 
Scotia. 

r 1610, 


the larger region.' 


region specifi- 
Acadi 
Pierre Biard, 
who was in Nova Scotia and 
thereabouts in the years 1611-1613, published in 


iP 
VOMUELLE 


uses the form 


mary 
France in which 


applying it specifically 


he Harvard 


6 French or other Continental maps 
4 lcadi 
Acad 


Accadk 


are of this period and show the name 
The form 


lant thereof.' 
maps, the 


these form 


Doughty, Th 


and allied 


1897 


Thwaites, The Jesuit relations 
40, 44, 60, 262, 
containing the 


Memoire t 


and 266, Cleveland, 

nch writings name ‘ 
rhteentl century 

| ) 1) ¢ 5 ri [ des Anglais sur les 

: 1 


the Collection de 


terres 
manuscrits 
originals; 21 are reproduc- 
contained in the L. C. Karpinski collection of 
prior to 1800, relating to America; 
facsimiles from originals in various 
Paris, Spain, and Portugal”; 
reproductions contained in the Cartografia de 

Portfolio II (for the United States and 
Madrid, 1953; and the other four are repro- 


found 


se maps, 36 art 
tions 
“Manuscript maps, 
photograph made 


libraries and archives in 
hve are 

T ti . 
Ultramar, 
Canada), 
elsewhere 


ductions 


HATCH 


WILKINS PROC. AMER. PHIL. SOC, 
on twelve, the form Cadie on two, and the forms 
Acadye and Lacadie on one each, while one map 
has Cadi (in the phrase Cote de Cadi) in the 

Acadi 


The name is applied specifi 


western part of the region concerned, and 
for the peninsula.’ 


cally to Nova Scotia in most cases, but in a few 


cases to the larger 


region. 

the French and 
French-descended population of Nova Scotia grew 
from almost nothing to about ten thousand, the 
substantive Acadiens came into use. 


During this period also, as 


XVIII. 1610-1755: ENGLISH USAGI 


Reference has already been made to the 
pearance of the form La Cadia in the 
lish translation of the 
Monts in 1603. 


the form of 


early 
Commission issued to 

If that translation was made from 
the Commission printed by Lescarl 
in 1609, as it 


would be presumably about 1610. 


may well have been, its actual dat 


In 1621 King James I granted to his Scott 
courtier Sir William 
of Stirling) a Charter authorizing him to colonize 


t 
the lands lying between Gaspé Bay and the St 


\lexander (later made Ear 


Croix River, “quaequidem terrae praedictae omni 
affuturo 1 Novae 
America gaudebunt.” Sir William's attempts at 
but the name of his proposed 


tempore mune Scotiae in 


colonization failed 


colony has endured. In royal documents issued 


thereafter, prior to the establishment of the Com 


monwealth, the region is referred 


as Nova Scotia or as New Scotland 


There are, however, two documents of these 


ame vears 11 which a form of the namie Acadi 
appears. The first is 


by Lord Ochiltree in 


an “‘Information’’ submitted 


1630, perhaps in January, 
The maps showing the form ( 
1640 and 1653 by Jean 
Cadi and Acadi is 
Archives of the 
\ photographic 


contained in the 


Janson. The map 
S.H.A 


Hvydrographique 


numbered 
perv 
facsimile of the western 


Karpinski collection. Dr 


who has examined the map itself for me, reports tl 
it was probably made about 1700; that the n 


and that it has 


ime of its 


maker is not known; 


lished 

2 Brebner, 21-27. The Charter is 
s, charters, and tracts, t 
zw’ Scotland, and the institution of the Order 
Baronets of Nova Scotia, ed. by David 
(in the separate numbering for the series 

following the long Preface), Edinburgh, 

The quotation is from p. 5. Sir William is still 

writer of Petrarchistic 

.., Preface, passim. 


never been pub 


printed in 


relating to the colon 


Laing, 3-15 
of Charters 
1876 
remembered as a 


72 Royal letters 


verse. 
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The Sec- 
is a letter written on 30 March 1632 by Sir 
Isaac Wake, the English ambassador to France: 
in this letter, addressed to Englisl 

Port Royal, Sir Isaac states that he has completed 
Cadie & 
and directs his addressees to be 
on the arrival of Monsieur Rasilly, or his 
“to void & quitt the ffort & habita 


in which the name appears as Lacady.' 
1 


ond 
omeials in 
negotiations 


Noua 


ready, 


“particularly concerning 


Francia,” 


repre sentative - 
tion otf Port Royal in Cadie.” *4 

Cromwell seems to have used the forms Acad 
-lcadia or variants 
Ac idia 


1656 and 


thereof. Sainsbury uses 
a document of 

Laccady in his n 
\ugust 16506. On 17 


issued a commission to 


in his summary of 
the 


of a document of 9 


torm 


form sur 


July 


September 1656 (¢ 


1 + ° a . 


Colonel 10m 1 , a copy of which, made 


from th ginal document, was officially — re 
corde qd in ) nm l ] : in this Copy 
uuntryes 
\ccadja.” 
+4. ; 
ACCGCTCSSECQO 
|_everet Gov 
ernour John 


IR vall 


Nova 


I 


1600. ht oF 
16071 Book II, Chapter I, 
led ‘‘Accadia, or Nova Scotia.’ In 


is entitied 


don. one of the 


sections 


Colonial, 6 


Sainsbury on 


reference is British St Papers, 
1631-1633), No. 
My 


al letter, turnis 


lendared by 
a photograph of 


Public Record 


quotations are trom 


Cit, |] 

Bost 
22-26, Boston, | 
Historical Society, Ser. II, 5: 282 Portland, 1901. 
77 Printed in Collections of the Massachusetts 
Historical Society, Ser. IV, 2: 233, Boston, 1854. 
bury in summarizing other documents of 1655 and 1656 
the form Acadia—but not in quotes: vol. cit., pp 
23, 441, and 453. 


78 Royal letters . 


.. 444 and 447 


1 COpy 1 rin 


. 
I 
l 


z J l 
885, ns of the Maine 


287, 
Sains- 
uses 


116-117. 


. , Preface, pp 


IN AMERICA 


é 1c- 


Accadian 


the course of the chapter Ogilby uses now 


cadia and now Accadie. 


the ‘**Poutrincourt 
deavoring to Plant Christianity among the Natives, 
Christen’d among others an 


above a hundred 


The ad je ctive 


appears in sentence en- 


Accadian Lord, who 


was years old 


| have examined in the Harvard University 


six maps of this period the 
d on which the name 
The earliest 


map made about 1700, 


Library on which 
nomenclature is English, an 
Acadia or a variant thereof appears 
of these maps, an unsigned 


the 


except a map made 


Acadia, as do all the 
y Morris, 
‘This coun 


shows the name form 
others, 


which | 


ears an 1ns¢ ription 


Ke nnebacl 


the 


point on 


River to Cape Rozi 

French Accada,” and another 
the St. John River 
abit about 20 families of Ac 


t] 


es¢ 


X be 91n 


s 


Dictus etiam 
dicto Domino Regi Christiani ; 
quae Acadia dicitur in America Septentrional 
dictus Rex Christi 
potiebatur, 


Dominus 
restituat. 


qua 


1SSIT 


Section XI begins thus: 


11S eg10n1 


Magnae 


s 
subesse mali 


nposterun 
a spatium 


mius anni... aiscedere. 


» reference in this cz to the larger region 


I have exam the Harvard University 
Library eight m< f this period on which the 
Four y Kitchin, Mitchell, and 
Moll (2) % original ‘I ther two, one 
and the other by Me are photog! 
contained in A. B. Hulbert’s 
photographs of American maps, 
Cleveland, 1928. 
80 Quoted from Articuli Pacis & Confox 
Serenissiumum & Potentissimum Principem Carolum I1 
et Serenissimum ac Potentissimum Principem 
XII Conclusi 21/31 die Mensis Julti 
1667, London, 1667 


unsigned 


nhic 
ipnic 


ris, reproductions 
The Crown collection of 


4, Nos. 7 and 9-10, 


derationis inter 
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regional nomenclature is Latin and includes the 
Acadia or Accadia. The earliest of these 
made about 1690 by Visscher, shows the 
in the form Accadia; the 


name 
maps, 


name other seven show 


Acadia. 
one by Gottlieb the name is applied to the larger 


it in the form On Visscher’s map and on 


region: on the other six it 
to Nova Scotia.‘ 


is applied specifically 


XX. AC 


1710, said, the 


control of Acadia; but 


ADIANS IN EXILE 


After 


tained 


as has been English re 


relations between 
the English governors and the French population 
were troubled. The Acadians 
peaceable, and industrious people ; 
those 


who had 


always were in 
general a quiet, 


but there 
non-Acadians 


were them, and certain 
influence among them, 
who were irreconcilably pro-French and anti-Eng 
7 

lish 


between 


among 


Matters came to a head in 1755, when war 


England and France was threatening; 
ide by men 
seutter 


\ll eight maps are original he six 
not named in the text are by lI 


(2), Vander , and Zurner 


Homann, 


HATCH 


WILKINS PROC. AMER. PHIL. SO 
and the English governor, Charles Lawrence, took 
the drastic and brutal deporting the 
Acadian population as completely as he could: 


step of 


some six thousand persons were shipped to vari 


ous American colonies—Massachusetts, Connecti- 


cut, New York, Pennsylvania, Maryland, Virginia, 
the Carolinas, and Georgia.* 
1758 1785 


Between and 


their 


many of the exiles 
to Louisiana, and there they 


settled, mainly, at first, in a region on the left 


made way 
bank of the Mississippi, about sixty miles above 
New Orleans, and later in other regions in south 
ern Louisiana. The region of their first settle 
ment was called Céte d’ Acadie ; and after Louisiana 
had been purchased by the United States, in 1803, 
this region became Acadia County. There is re 
produced herewith, as figure 7, from an original 
in the Harvard University Library, part of a map 
made by Lafon in 1805, which shows the county 
as Comté d’Acadie, and 
Acadiens. 


Were replace a 


a river 
In a later reorganiza 


shows within it 


named IF. des 


tion counties “parishes”; the 


Doughty, Cl VI 


apters 


Part of Lafon’s map of 1805 
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regio! that had been called \cadia County was XXII ARCADIA IN VIRGINIA 


divided into scension and S ames Parishes . 1 . ’ . 
nee \see et as James Parishes, Sir Philip Sidney’s pastoral-heroical Arcadia, 


fae. a TF aie an ae : ; einai. a 4 Az ; sf 
L the —— Acadia wa given to a pari ha written about 1580. derives its title and some of 


miles to the west ; in of S 

be ae d A cadi ‘ its pastoral elements from the Arcadia of San- 
lan rt the adian settlers nav ; . Se " . f 

, cadian settlers have  nazzaro, Karly in its first book the charms of th 


Pe Ge ee ; a ; . A 
and have become * Kingdom of Arcadia are thus set forth 
Chey are 


‘d their proud 
1 


1es, whose 


liens or Cayens or Cajuns; 
a ; a 

speech 1S called Cadien or aul 
refreshing of 


all sorts of 


RETURN FROM ENILI ‘ie-pleasing flower | which beeing lined 


itnessed so too, by 


of the exiles who did not go to oe eee 

1.4 1 ' 1 : well-tuned birds 

resolved and endeavored to return to 

1d, and many succeeded, sooner or 

the long pilgrimage. After th First published in 1590 (Si 
/ 


63 conflict in the Arcadia won an immediate 


Ine 


reaty 
France came to an popularity ditions appeared 
returning exil were able to settl 1599, 1605 (two editions ). 1607. 
from which they had been driven, or 23. 1624. 1627. 1629. 1633. 
northern reg lere < le) lay _and occasionally thereafter 
ultiplhed and prospe ' 
| from lcadie persist in two set 
eighteenth century 
\cadians settled about 
itheast of Montreal, in what is now 
Chey called their settlement 
Nouvelle-Cadie, or La Petite 
asa parish, it was called L’ \cadie, 
lly Sainte-Marguerite de Blairfindie: 
alled L’Acadi \n ad 
called Saint-Luc, is 


\cadie.* and read gradually northward 


southern « 


\merican Revolution a few ie of the earliest settlers was (¢ 


in the lower valley Scarburgh, who had been educated 


after the Revolution lege, Cambridge, came from [England 
lovalists left the re and died about 1635. His son, also 


nd made their way into that sam« mund, born in 1618, who had been left 


ng colonies and 
valley ; and the pressure of this immigration forced for hi hooling, cam Virg 


the \cadians farther north, int le region called 
Madawaska, which comprises territory both in he w: 1e most prominent and the most powerful 


what is now Canada and in what is now Aroostook nat ninsula. » was known as Colones 
County, the northernmost county of Maine. In ] south 
this region their descendants are still known as ‘no par f th insula, mber 
\cadians.* 


83S. A. Marchand, Acadian exiles in the golden coast 
f Louistana, Donaldsonville, 1943; Emile Lauvriére, 
Bréve histoire tragique lu peup acadien, 92-94 and 
148-151, Paris, 1947; a ( Saucier, A his 
torical sketch of the Acad: , iu } Hist. Quart ! Ailip ‘ 
34: 63-89, 1951 ’See R. T. Whitelaw, é 
84 Doughty, 157-160; La re, 3 3 Richmond, 1951; and for Colonel Scarburgh, Mrs. Toft, 
- S \. Moreau, //ist ‘ 1 l’ Acadie, province ? and Arcadia Toft see W 
Ouebec, Montreal, 1908 Arcadia, Arcadia Creek, Arcadia Neck, Scarburgl 
\ttalanta ). 


f ‘S 


, passim 
] ; 
hitelaw’s Index, s.vv. Alicad 


86 C. W. Collins, The Acad FN he ] (Edmund), and Toft Anne, Arcadia, and 
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1663 he received a patent for a tract of some 1500 
acres in the northern part, a tract that seems not 
to have been settled previously, and to have been 
at about what was then the northern limit of set 


tlement. The tract is defined thus in his patent : 


Being a neck of land at the seaboard side, 


elected bv 


formerly 
Richard Burdock & by him againe De- 
called Arcadia Neck, bounded on the N. by 


a Cr. & br. called by the Indians Amburrocomico, 
on the S. by Arcadia Cr. &c.®*! 


clined 
now Garg 


aphe, 


On 23 February 1664 a Mrs. 


\nne 


had come from England in or about 


Toft, who 
1660, when 
she was seventeen years ot age, received a patent 
for a tract of 1200 acres just north of Colonel 
Scarburgh’s tract. Her 


her patent: 


tract is defined thus in 


Garga 
Kisquotan Cr. to the 
i 


] lled 
DT ) a Ne Called 


x Kirquotancke, 
& Wly. to the head of Garg 


iphie Br. 


\be ut 


ose S 
ittle later 


1663—perhaps a little earlier, perhaps a 


there was born to Mrs. Toft a daughter 


whom she named Arcadia, for whom Colonel Sear- 
bureh stood 


g as godfather. Presumably the little 
girl was so named because of the name that had 
Mrs. Toft’s 


whose birth 


been given to her godfather’s estate 
date of 


In view of the tremendous vogue of Sidney's 


second daughter, the 
known, was named 
Arcadia in the very years in which Colonel Scar- 
burgh had had his [English schooling it is clear 
that his use of the 


Ooccaslone d 


name Arcadia must have been 
His 
well have been increased 
Ecloques ot Virgil. 
Arathusa, 

\ll three 


Are thusa occurs 


by his knowledge of that novel. 
liking for the name may 
by direct knowledge of the 
The names Gargaph (or Gargaphi ), 
and Attalanta are also of classic origin. 
occur in Ovid's Metamorphoses; 
in Virgil’s Eclogues; and Atalanta occurs early in 
the first book of Sidney’s Arcadia. 

The name Arcadia is no longer current on the 


Eastern Shore. Arcadia Neck is now called 
Nugent, Cavaliers and pioneers 
land patents and 
1934. The “Cr.” 
“branch.” 

bid. The patent is actually dated “23 Feb 
Whitelaw (pp. 1141 and 1150) is presumably 
in taking 1663 to be Old Style for 1664 

Whitelaw thinks it presumable that the 
named in honor of the little girl. 


hbstracts 


Nell M. 
»f Virginia grants, 1623-1800, 425, 
Richmond, “creek” and the 


“Dr. for 


stands for 


1663” : 


correct 


estate was 


HATCH 


WILKINS 
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White’s Neck; and Arcadia Creek is now 
Bundick’s Creek.” 

[It is a most extraordinary coincidence that the 
name Arcadia given by Verrazzano in 1524 to the 


called 


portion of the Accomack peninsula on which he 
had landed should have been given independently, 
a century and a half later, to a tract of land in the 
very same region. 

\ugustus Heermans, an energetic, adventurous, 
and ambitious surveyor and draughtsman of Bo- 
hemian birth, rose in New Amsterdam to become 
a prosperous merchant and a leading member of 
In 1659 he 
official mission to Maryland; he 


the governor's council. was sent on an 
much at 


- and in 1660 he wrote 


Was 
tracted by the country there 
to Lord Baltimore (who was then making grants 
of land and giving hereditary titles), offering 


o make an country 


t Exact mapp of the 
Lordship would Please to Grant unto 
| ; Inheritance to his 


boves." Lands for an 


ind the Previledge of a Manno1 


Lord Baltimore promptly accepted the offer, 
signing him some five thousand acres, chiefly in 
-in 16061 
up his residence there, naming his manor Bohemia 
\MIanor. In 1666 he 
parently the first person who received naturaliz 
tion in any of the North American Colonies 


what is now Cecil County Heermans took 


was naturalized, being ap 


He took the greatest of care in the preparation 
of his map, for 
made. 
lord Baltimore, then in England, and 


thusiastically received and acknowledged. 


which many surveys had to le 
His finished drawing was sent in 1670 to 
was en 
A pas 
4 Whitelaw states that the Creek was 
early in the nineteenth century as Alligator Creek, 
\licado Creek, I | 
may be corruptions of Arcadia 
improbable, thoug! 
\lligator | 
is perpetuated in 
‘ Gargatha and of 
Whitelaw’s Index, under headings 


later as and suggests that these 
hames 
seems to me very 
ave been a corruption of 
Gargaphie ) 


the ill: ot 


gaphe 
Gargathy 
beginning 
On Heermans (whose 
different 
Varyland manor (= the 
Fund-Publication No. 30, II), 
\ugustine Herrman, Bohemian, 
Jersey Historical Society, Proc., 2d Ser., 11: 23-34, 
1891; P. L. Phillips, The rare map of Virginia and 
Varyland by Augustine Herrman, First Lord of Boh 
Vfanor, Maryland, Washington, 1911; Covington, art. 
cit. in n. 7, pp. 207-209 and 215-216; Dictionary of 
Imerican Biography, s.v. “Herrman, Augustine’; and 
Whitelaw Index). The Memorandum from 
which the quotations are taken is printed by Wilson 
as an Appendix to his A Maryland manor. 


name is spelled in several 
i Wilson, 

Historical Society, 
1890, and 


New 


1890 


ways) and on his map see J. G 


Maryland 
Baltimore, 
1605 1686, in The 


emia 


(see his 
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terverad od BI 
Drcmwre he the 
Labour c Fake 


a el 
ee 
ee oe 
2 eee ee ee ee 
Bim en ee 
Sie mall banat Poke vesvaalle the Sethe sl 
Publijhed by Autho rity of | fis Ma™® 
Rey: Licorice and particuler Prins! ledee on 
te Aug. Herman and Thorn: Withund moll sy aT 
hu Afignes for fourtemn Yearer from the 
Year ef our lord 36 33 


sage in the J/emorandun Journal of the first howing the Accomack peninsula, 
foundation and seating of Bohemia Mannor and _ herewith as figure 8 
Bohemia River Middl ck Adjacent & Ap- Heermans and Colonel Scarburgh, men of great 
pendant reads thus: prominence and great activity living not far apart, 
Augustine Herman haveing his Mapp finished ™ust have known each other, and it is inherently 
less than to the probable that Heermans’ studies for his map took 
value of about 200 pounds Sterling besides his own him to the Colonel's Arcadia In any case, the 
Labour and Sent into England . .. his Lordship) name Arcadia appears at the appropriate point on 
Replyed by Lett’. Sep’. 3" & Nov’. 12°: That his Heermans’ map, covering, however, a territory 
Lordship had Received no small Satisfaction by the 
Rarity of that Mapp and that the Kings Mayjasty 


his Roy' Highness and all others Commended the 


upon his own Cost 


arg 


much larger than Colonel Scarburgh’s estate could 


have been. 


Exactness of the work. Aplauding it to be the best From the reproduction published with Phillips’ Th: 

mapp, that was Ever Drawn of ary Country what ire map. ... A facsimile edition of this map was pub 

soever.... lis] by the John Carter Brown Library (Providence, 
) in 194] 

The map was engraved by William Faithorne, and 1? There is also an entry for “Scharburghs Gargaphia 

published in 1673 in four sheets, one of which, ‘he name Arcadia does not appear on any one of the 
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Heermans’ map was very closely imitated by 
John Thornton in a map entitled “A Mapp of 
Virginia Mary-Land, New York & 
New made within the period 1674 
1682, and published in London.** The name 
Arcadia appears in the same position as on Heer- 
mans’ map. 

The mistaken variant 
thereof, appears also, in the same position, on five 
later maps, 
that of maps of 1696 by Sanson, of 
1725 by Homann (Arcadra), of 1729 by Moll 
(Arcadi), of 1740 by the Heirs (Ap 
cadi 


New Jarsey, 
england,” 


name Arcadia, or a 
all derived directly or indirectly from 
Heermans 


' Homann 
,and of about 1740 by Bowen. 
XXIII. ARC 


ADIA IN CALIFORNIA 


Lope de Vega’s pastoral novel, Arcadia, written 
about 1590 and first published in 1598, derives its 
title and its general character from the 


Sannazzaro. 


Arcadia of 
It was immensely popular, at least 
editions 


1675. 


eighteen 


1598 


appearing within the period 

Jose Bandini, born in 
to South 1793 and settled in 
Shortly after 1822 he came to California and 
settled in San Diego. With him he brought his 
son Juan, who had been born in Lima in 1800, and 


\ndalusia in 1771, came 


\merica in Lima. 


became one of the most prominent Californians of 
his time. José Maria Estudillo, born in Spain, 
probably in Andalusia, in 1772, came to California 
in 1795. Juan Bandini married Dolores, one of 
the daughters of EKstudillo. They 
their first daughter Arcadia. She and her younger 
sisters were famous for their beauty. She mar 
ried, first, Abel a wealthy Californian, 
who in her honor gave the name Arcadia to a busi 
ness block that he 


José named 


stearns, 
built in Los Angeles in 1858. 
\fter his death in the 1870's she married Robert 


1er maps ot hi 210n 
il Map I I 1oOn 


1608; maps by 


known to me: John 
Hondius, 
Varyland, 
map of thi untrey, all of 1635; a 


Valk of about 1645; and Dudley’s 


map Oo! Blaew and by 


he map that illustrates A relation of 


oe ath 
oe 
ap by Schenk and 
1647 
1, ] 


Reproduced in Stokes, 


map oO 


d discussed on 
p. 158 


’'The name California is itself 
Spanish Las ser: 
country 1s so 


work of Garci 


derived from a 
yas de Esplandian, 
named: this novel, 
Rodriguez de Montaldo, was 
1504 as a continuation of Amadis de Gaula 
See Ruth Putnam, California: the name, in 
Calif. Publ. in History 4 (4): 1917. 

° Catalogo de la exp ISICLON biblioar ifica de 


Vega, 179-181, Madrid, 1935 


Renaissance novel, the 


in which a mythical 
probably the 
written before 
Univ. 


293-365, 


Lope de 


HATCH 


WILKINS 


PROC, AMER, PHIL, SOC, 


S. Baker: she was then known as Donia Arcadia de 
Baker.?° 

No information as to the reason why Juan and 
Dolores Bandini gave the name Arcadia to their 
daughter has been preserved. It seems improb 
able, however, that they should have given her this 
name merely on the basis of the general classical 
tradition, and quite possible that they should have 
given it to her either as a result of fondness for 
Lope’s Arcadia or as a result of a traditional use 
of the name due ultimately to the popularity of 
Lope’s novel. 

The city of Arcadia, not far from Los Angeles, 
was plotted and named about 1888 by Herman A. 


Unruh. named it is not 


The reason why he so 
Gudde attributes the choice of the name 


to the general classical tradition. 


known. 
Hanna 
gests that it may have been named in honor of 
Dona Arcadia de Baker 


sug 


XXIV ICADIE AND Al 
AMERICA TODAY 


1DI.A IN 
There are today in Nova Scotia and elsewher: 
in Canada upwards of two hundred thousand per 
sons of descent.'°* To 
their homeland is still Acadie or 


\cadian many of then 
Acadia. In Nova 
Scotia the name -lcadia itself remains in the place 
Acadia Mines—in the region as to 
which Champlain received a report in 1603; in 
the name of Acadia University in Wolfville ; *°° and 


name very 


doubtless in the names of various organizations 
\cadian Museum in 
Reference has already 


X XT) 


There is an Grand Pre 
been made (in 
I.’ Acadie and to the ad 
joining parish sometimes called La Petite-Acadic 
in St. John’s County, Quebec. Far to the west, 
in the province of Alberta, a village bears the name 
of Acadia Valley. 
\n organization 
dians”’ 


section 


to the village of 


called ‘‘United States 
is especially strong in Maine, 
chusetts, and Louisiana. Reference 
been made (in Section XXI) to the Acadians of 
Madawaska. On Mount Desert Island 


was so named by Champlain) the great 


\ca 
Massa 
has already 
(which 
reserva 
Bancroft, 
San 


tH. Hi History of California 2: 541-542 
and 709-710, Francisco, 1885; E. G. Gudde, Cal 
fornia place names, 13, Berkeley, 1949; and P. T. Hanna, 
The Dictionary of California land names, 15, Los Angeles, 
1951. I owe the two latter references to the kindness 
of Mr. J. deT. Abajian, Director of the California His- 
torical Society. 

102 Doughty, 159-161. 
Founded in 1838 as 
was changed in 1841 

\cadia University 


Queen’s College; its 
to Acadia College 


name 


and in 1891 to 
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on which was officially created in 
Sieur de Monts National 
Nationa] Park in 1918, 
National Park, was 


Park in 1928 


1916 as the 
and made a 
name Lafayette 
\cadia National 
New York, 


occurs as the 


Monument 
under the 
renamed 

In Boston and in 
and doubtless In 
first 


other cite S, dcadia 


ele ment of certain trade 


names. Reference 
(in Section XX) to 
‘© name Acadie in | oulsiana. 


XX\ 1 LR¢ 1D] IN 


has already been made sur- 
| 


Vivals of t 


\MERICA TODAY 


The nan Arcadia iy Its Original form is borne 
today by the city. of \rcadia in California, as 
noted above. J the city of \readia in Florida. 
ind by townships towns, yil] 


Or rural areas 


te . Illinois, In 
Giana, Towa, Kansas louisiana Michigan Mis 
sourl, Nebraska. ¢ M10, Oklahoma. ¢ regon, South 
Carolina. Vennessec Texas. ] tah, Virginia and 


naming 
approxi- 
range from 1846 (Ten- 


ot these Places (in a lew Cases even the 
mate dat it known ) 


hessee) to 1]90x (Utah ) > nine those in Illinois. 
Indiana Kansas. Missouri, Ohio, Tenn. Sssee, and 
\\ Isconsin, and two of those in Michigan were 
sO Named before 1862. 

Phe fe V Cases in whic h the re jis some record or 
tr uditior is to the reason for the choice of the 
name are is tollows 

lowa Old neighbors « that he the founder 
Was struck with the beaut t the lox ation.” 

Missouri Named for Greek STazing country. 
Which has urnished the y rd \rcadian’ for the 
poets 

Nebraska She [the fou Cer} understood the 
Nie 





WHC roses in bloon Which mad the name seem 
appropriate to hey 
Oregon ‘Named for the pastora irea of 
(rreece the pre mMoters sclecteqd the Name \r- 
Cadia in the ¢ ‘pectation that lif on. the project 
. a 
would be idea] 
South Caroli; i: “So named because the sur- 
roundino scener Sugg ester the ¢ issica] \r¢ ida 
G. B. Do; \ ) Bar 1942 
\Iy Moot t 1 + ‘ ne ind 
g of these ci es has h btained 
iin i“ t ely thre ( t r it ( ( S ot! 
the H] toric \, etry t Sey tes con 
many of wh-: the vers, have quoted Joy l 
Publications ¢ t e not cr bl t ni I ar very 
Lratetul thre r t 1 f tl it lt certa 


Tennesse¢ Named py 


Thomas Fain. “because 
the place was so 


serene and peaceful. lying in the 
be autiful Reedy Creek Valley 
Texas: ‘Named 


[ ‘tah . ae caller 


between ridges,” 
for Arcadia. Louisiana.” 
because of its isolation and 


the high bluffs surrounding the town.” 
“Succe 


Wisconsin gsested . . | for the real] 
tancied re semblance of the to the 


\readia in ancient Greece, the inhabitants ot which 
enjoved 


and 
valley State of 
a peace ful and happy life ee 
The State in Which the 


re Markable 


name has ] 
fortune jis Michigan. 
\rcadia was in Kalamazoo 
in 1835. however, jts name \ ] 


Was cl anged 


Nn ed Ar- 
cada was Organized in Gratio] ( Ounty, and in 1856 


lad the most 

In 1830 a town 
ship named Organized 
County 


to Kalamazoo In 





a tow nship named 


Was organized in ] 
township named \rcadia was Organized in Mani 
tee ( ounty, 
r Stablishe d tl 


and a village of the say 


lere in the samy vear, some time 
prior to 1899 4 village named \rcadia Mine was 
established jj Houghton County: in 1904, how- 
ever, its name \ Ss changed to ] ranklin Ming In 
1899 a village named \rcadia Mine y S estab 


lished In ke weenaw Coy 





Che story of the fo, nding of the Kanca; Ar- 
cadia is told thus in the lrcadia Repo) r of 28 
Decemby r 1X78: 

(Among thos. st set ot this t of 
the valley we ignt mention Philip Hathaway 

d other [hey conceived the Ca Of starting a 
tow1 l estal shing ci, t Vhich movement 
vas readily perfects greed up Lhey t 

ttle log store , ( one night as secret 

con ¢ | the ¢ fterent “Ugvestions ere le 

Ss { t1 they sho, give the great Eureka 
they h oul It S finally agres upon to ,¢ 

t “Ary ; ease IS giver l it S 

chlone \ esent Lhese « settlers or 

pioneers vi Vv te the eit proud and 

¢ 1 thie SICe VE to « ¢ e the uilding f 

great cit 

It may be hoted that non, ot the st In which 
the nanr '(ppears are amono the origina] english 
colonies ith the exc, Pon of South « irolina 
In Which tty, Village of \readia was SO named 
only in 1902 Che multiple use of the name 
seems to be an Ame rican Phenomeno; , large lv or 
“nurely independent of English Influence The 


period in which the earlier \merican 


one in which the 


siderable vogue 


\readias 
were so 


named Classics 


Was eCn- 
loved a co Presumably the choice 
ot the name, at least in the earlie St cases. Was due 
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to a more or less definite memory of the Eclogues 
of Virgil. Those poems do not represent Arcadia 
asa place notable for its beauty, but they do repre- 
sent it as being an attractive place; the modifica- 
tion of the tradition was perhaps due to the de- 
velopment of modern sensitiveness to landscape 
beauty. 

The name Arcadia has found various other uses 
in the United States—as the name, for instance, 
of a bird refuge in Massachusetts, of a ballroom on 
Broadway, of a student governing body in a uni- 
versity in Pennsylvania, and of a country club in 
Missouri In Boston and in New York, and 
doubtless in other cities, the noun Arcadia and the 
adjective Arcadian occur as the first elements of 
certain trade names. 

In Nova Scotia—the original Acadia—the name 
Arcadia (with the r) was given on 27 January 
1863 to a village previously called Upper Che- 
bogue. The Arcadia was chosen because a 
brig named Arcadia had been built there by Bart- 
lett Gardner in 1817. 

As far as I am aware, the only place in South 
America that Arcadia is in Ar- 
The Ar- 
Arcadia, which is in the Department of 


bears the name 
gentina, in the Province of Tucuman. 
gentine 
Chicligasta, is a beautiful place, near the moun 
tains, and near the city of Concepcion. It takes its 
name from an old ranch, located there, which was 


owned by General Alejandro Heredia, governor 


of the Province of Tucuman from 1832 to 
(when he was assassinated ). 


1838 
General Heredia, 
I owe this information to the kindness of C. B 
Assistant Archivist in the Public Archives 
f Nova Scotia 


lL erg@ussor 
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who held the doctorate in utroque jure from the 
University of Cordoba (Argentina), was a great 
reader, and very fond of the Greek and Latin 
It was undoubtedly this fondness that 
made him familiar with the classic Arcadian tradi- 
tion and led him to give the name of Arcadia to 
his ranch.1% 


classics. 


XXVI. SUMMARY 

All of the various forms of the name Arcadia 
that have been reported in Sections I[I-XXII of 
the present study—Arcadia, l’Arcadia, Larcadia, 
Archadia, Arcadra, Arcadi, Cadie, la Cadie, Cadi, 
Lacadie, Acadie, l’Acadie, l Acadye, Lacadye, Ac- 
cadie, Acadi, La Cadia, L’Cadia, Acady, Laccady 
Acadia, Accadia, and Accada 
Acadien, Acadian, 


as well as the adjec 
tives Accadian, Cadien, Cavyen, 
and Cajun, which are often used as substantives 

are thus derived from the name of Sannazzaro’s 
novel; and all of them 


V errazzano 


come from Sannazzaro 
Gastaldi, that 
Arcadia as used on the 


and 
Arcadra and Arcadt, and 


through except 
Eastern Shore of Virginia and on maps based on 
that come from Sannazzaro through Sir 
Philip Sidney. 


usage, 


It is possible that use of the name Arcadia 


in California have from Sannazzaro 


through Lope de Vega. 


may come 
The name Arcadia as used in other states, in 
Nova Scotia, and in Argentina is presumably de- 
rived from a tradition that was itself based on the 
/ ( logue Ss ot Virgil. 
™I owe this information to the 


Professor Manuel Lizondo Borda 
author of the //tstoria 


kindness of 


University of 


great 


Pucuman, 
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this 
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of biology 
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as Robert Hooke, 
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micr work of such 
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sciences similarly 


experimental 
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Frat cesco Re di, 
Phe 
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and ton] 
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n medical 
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hoek. 
were profoundly ‘ this scientific revolu 
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tion, as the names of Andreas Vesalius in anatomy 


1 
a 


William Ha 


testify. Indeed, many of the advances in chemistry 


an rvey in experimental physiology 


“4 


and still more in botany and experimental biology 


were due to physicians, since these sciences were 
studied largely for their medical applications. 


This scientific advance also involved a revolu 
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ids, for it required them to fit old 


» new frameworks. It depended 


increased observation of the physi 
] f 


cal universe and new methods of investigation. 


While the theory of the experimental method was 
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ot new in t sixteenth century, scientists now 
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answering specific questions 
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research 


rather than a system 
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facilitic s for research 
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during the Middle Ages, and in their lectures the 
the University of Rome 
used plants from the one at the Vatican, which 
| established the thirteenth century. 


had 
However, the Republic of Venice founded the first 


SO,» 
1edical sll ee 
medical professors at 
been in 
botanical garden as such in 1545 for the new pro- 
Shortly thereafter the 
Pisa 


fessor of botany at Padua. 
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While Bacon’s ideal was more comprehensive criticism, by the recognition that election to fel 
than any research institute even now existing, a lowship accorded, and, beginning with the 
number of smaller groups interested in natural pearance of John Evelyn's Si/va in 1664 and 
phy, forerunners of the national scientific Philosophical Transactions in 1665, by publica 


were already ac . Unlike Gresham tio Despite its manifold contributions, there 


as teaching instit fore, it did not measure up to the type of institute 
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during the third envisioned by Bacon.! 
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proaching the “House of Salomon” were 
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firmed 1087 he extended 


the title, 
\cademia Caesareo-Leopoldina 
Naturae Curiosorum. 


its statutes. In 
privileges further 
Romani 


its 
and granted Sacri 
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The society continues to- 
day at Halle as the Deutsche Akademie der Natur- 
forscher. 

During the eighteenth 


extended. The 
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national societies 


century 
movement 


tended 


new 
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the English, receiving the governmental financial 
support which [ 


made possible the provision of 


facilities for research. First among the important 
\kademie der Wissen 
founded in 1700 as the Societas 
Regia Scientarium by the Elector of Brandenburg 
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new foundations was the 


schaften at Berlin 


years of persevering agitation by Leibniz. 
Despite many initial difficulties, the society early 
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anatomical theater, mineralogical collection, and 
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support increased 
hall the monarch 
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on the work that its members, numbering one 
hundred, performed outside. 

In addition to these and other national acad- 
emies, the eighteenth century also witnessed the 
proliferation of similar organizations at the local 
level. Erfurt, Mann- 
heim, and Munich all gave birth to scientific acad- 
emies during the 1750's. 


In Germany, Gottingen, 


In pre-Revolutionary 
France provincial academies were even more com 
mon and did notable work. In Great Britain, the 
most important developments were in Scotland 
and the industrial midlands. Of particular sig- 
nificance were the philosophical society founded 
in 1731 that became the Royal Society of Edin 
burgh in 1783 


founded about 


; the Lunar Society of Birmingham, 
1766, which had a notable though 
rather brief career; and the Manchester Literary 
and Philosophical Society, The 
last, distinguished in the nineteenth century for 
providing John Dalton with space to work, be- 


came the prototype of 


founded in 1781. 


many provincial in 
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xpect it ot 
] 
students, 


Priestley, 


scientists and physicians of 
; 


later eighteenth century may be found. 


Irsay, op. cit. 2: 


Dorothy M 


107-108, 112-116; 
11 yland, 45-50, 


History f science teaching in En 
Chapman & Hall, 1927 

2: 90 

op. cit., 121-130. 
Warrington 
upon 


Medicine 1: 


Turner, 
London, 
Irsay, Op. ¢ 

32 Menshutkin, 
}John F. Fulton, The 
1786) and its influence 
Bull. Inst. Hist. of 

165-168 


Academy (1757- 
medicine and 


50-80, 1933: 


science, 
Stimson, 
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Klsewhere in Britain, the Scottish universities. 
which were not under 


Anglican control, also ad 


teaching of science, surpassing the di 


s 


vanced the 


senting academies. Particularly was this true 
the medical 
where Joseph Black followed William Cu fit 
\cross the 
Channel, Leyden also was noted especially in the 
] 


chemistry, taught as part of course, 
llet ; firct 


at Glasgow and then at Edinburgh. 


early 1700's for chemistry and even 


MOTE 
clinical instruction under the great tea 


mann Boerhaave. Indeed, it was the 


Levden that led to the development of 


1 also the so-called old Vienna 
second 


Gerard van Swieten in_ the 


century. 


he dissenting academies of England, 


s 


strengtl 


s 


h rare exceptions lacked the 


sh themselves as permanent instituti 


the nineteenth century, increasingly 


they became more narrowly, 


their contributions to their 
ly proved unable [ 


english education. 
Swieten prove d 


Vienna under van 


in modernizing 


s 


instruction, especiall 
1800 


which as late as was stl 


cine 
avenue of approach to a profession: 


; ; 
science but these -hools were 


marily for teaching, rather than researcl 
Black, the only I: 
who made contributions of 

d all his 
taining his medical 
at the 
contribution of 


r 
TW 


important 


Wo) 
} 

] sf 
gerrce. before 


The 


nineteenth-century 


Scottish capital roots of 
the 


the combination of teaching and re 


real 
~ 


(sermal 


universities, 
search, must be sought in Germany itself. 
movement wi 
in 1694 by 


] 


The pioneer in this 
versity at Halle, founded 


of Brandenburg. Established partly 

against orthodox Lutheranism, the university 
notable in its early years f¢ 
The Elector 


laborat« TV, 


particularly 
faculties of theology and law. 
chemical zoologica 


contemplated a 
and botanical gardens, workshops, museums, and 
other facilities. Though sufficient money was un 
fortunately not forthcoming, the influence of such 


eminent professors and investigators as G. FE 


Sherwood 
the end « 
(note 7); 15 


tIrsay, op. cit. 2: 78-85; F. 
the 
eighteenth century, Ferguson, op. cit 


° [bid., 144-148. 


Taylor, 


teaching of physical sciences at of 
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d Friedrich Hoffmann kept 
combine 


1 


ling school 
ven betore the 


7 
I 


university of 


acce] 
; I 


ilsi01 


jour 
provide d 


( ollege cit 
a group of 
s, France 
nineteenth century led the . . . 
try, 3 ‘til { political 
sciences lo show the in : 
ee : her 
ting new age in medicine, : 
> R liscoveries to which she 
r1C 


cite such names as 


sna her f amis 
Ing hnerseil great 
owed her 
, .. ee Ae : 1g that she was in 
Broussais, Corvisart, and Laennec e 
those discoveries to 
2: 68-73: Theodor Puschmann, 4 . 
iucation (E. H. Hare, trans.), 7 
| | n, /sis 44: 


1891 


E. Sigerist, Ty 311-330, 3 
t. 2: 290-297; René Vallery-Radot, Th. 


(Eden ay Pp. ¢1 
f Pasteur (Mrs. R. L. Devonshire, t: -ns.), 42, 84, 


City Publishing 


390, London, H. K. Lewis, 
i 2: 90-103; Henry 


a biographical history of medicine 


Irsay, op. cit 
great doctors 
and Cedar Paul, trans.), 
Norton, 1933. 

8Irsay, op. ci : ; L. Pearce Williams, Co., n.d. 


York, W. W. 


Garde 


196 


194-196, New 


152-153, 194-196, Garden City, 
[he quotation is on p 
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In the development of German universities the 
most distinct step forward since the foundation of 


Gottingen came in 1810 when King Frederick 
William III of Prussia founded the University of 
Following the conceptions of Wilhelm 
Humboldt, the minister of the 


uuncillors intended the university not as a 


serlin 


von education, 


simple teaching institution, or even as a teaching 


institution where research, as at Gottingen, held 


an honorable place. Berlin, in sharp contrast to 
T 


the system of state schools that Napoleon was set 


ting up contemporaneously in France, was founded 
on the principle of combining teaching and re 
search. Humboldt believed that professors must 
lent liberty to 


be indepen scholars with 


freely. not nly 
z 


also 


for the sake of their nut 
because teachi +e 
necessary stimulus to 

Humboldt envisioned the university, the Berl 
\cademy, and the so-called “//iilfsinstitute.’ as a 


1 institutions, each 


terlocking membership 


] ] + i’ 
Mmaependent oO 


is 
aboratories, 


for practical teaching and 


were not independent researcl 
: ‘ 

odern sense but rather adminis 
establishments serving the needs 


nd 


d university 


tratively 
both 
control 
pendent [7 
Instead the government attached the ex 
isting institutes in Berlin, which the academy had 
hitherto developed and d 


Withi 


separate 
academy a ) and subject to 
y through the state. Inde 


fsinstitute, lid mate 


indirect] 
however, did not 


rialize. 


irected, to the university. 
a decad institutes 
anatomy, and 
poli- 


and 


1iew foundation had 
eynecology, psychiatry, 


1 1 1 


lical and surgical clinics and 


1 
} 
| 


otanical 


a garden, an observatory, 
seminaries in theology and philology 

he 
university was still meager, and the great develop- 


ment ot 


actual laboratory equipment of the new 


teaching research laboratories for which 
later | 


Germany kecame so justly renowned first 


occurred elsewhere. They owed their establish- 
ment primarily to the persistent efforts of a few 


40 Irsay, op t. 2: ¥65 


196; Friedrich 
and university study 
W. Elwang, trans.), 
1906 ; 
(2): 586-587, 594-603; 


Paulsen, The 
(Frank Thilly 
< 51 54, New York, 
Charles Scribner’s Sons, Harnack, op. cit. (note 
23) 1 Wilhelm von Humboldt, 
uncompleted memorandum, Uber die innere und 
Organisation wissenschaftlichen 
in Berlin, in 367 


CGrerma ul 'rsilies 


and William 


aussere 
der hoheren Anstalten 


thid, 2: 361 
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devoted scientists. 


and 


A pioneer in this movement, 
yet typical of its early days, was Justus von 
Liebig. Born in 1803, Liebig studied with Gay 
1824 
Giessen. ‘Two years later, at the age of twenty 
This 

the 
ical curriculum, and chemistry laboratories in 
' They 
were small, set up for the professors’ private ,us¢ 
\ few 


number of 


1] 


Lussac in Paris and in received a call to 


three, he became full professor of chemistry 
honorable 


subject had long held an 


med 


place in 


universities were now by no means rare 


and for preparing lecture demonstrations 


men, like Berzelius, admitted a small 


selected students. J.aboratory in 


truction on any 
\t (aes 


budget and 


iS 


extensive scale, howeve r, did not 
sen, Liebig at first had no laboratory 


had to furnish his 


eX1st. 


own equipment. An inspirin; 


and painstaking teacher as well as an extt 


productive investigator, he soon founded 
*S¢ hool,”’ and the 


university was at last 
forced to provide him with adequate 
research facilities His laboratory 


Ec 1 
irst model of the moder 


university 

‘easons for Liebig’s s 

he developed chen iwtrv as an 
rather than an adjunct to 


of the 


med 


new institutes in a medi 


formed at Breslau. Through th 
Humboldt the 
Evangelista Purkyne, 
school, to the 


} 


Much to his colleagues’ dis 


\le xande r von 


1823 called Jan 


f Goethe and wn 


vears out of medical 


air of physiology. 


I 
“17 


tress, Purkyne began illustrating his lectures with 


demonstrations. Even worse, he established a 


physiological laboratory in an unused corner of 


1] 
the colle ve 


mentation. 


building and started animal « 


To the 


irrelevant, 


xperi 


rest of the faculty such wo 


stench, 
his 


Purkyne 


causing 


besides ga 


Purkyneé transferred 


| Ake 


investigator and teacher, and 


seenie d 
his laboratory to 


home. Liebig, however, was a 


brilliant students 


began coming from all over Germany to attend 
his classes and work in his laboratory. Gri 


his colleagues relented and 


to Sup] ort 


the university be 


his research. It took Purkyne rine 


41 Ernst 
earliest 


von Meyer, 
the 
2nd 


283 ; 


1 history of chemistry from 
present day (George McGowan, 
ed., London, Macmillan, 
} Paulsen, op. cit., 58, 218; Julius 
Schiff, Das erste chemische Institut der Universitat 
Breslau, Archiv fiir die Geschichte der Naturwissen- 
schaften und der Technik 9: 29-38, 1920; Forest R. 
Moulton, ed., Liebig and after Liebig: a century of 
progress m agricultural chemistry (American Associa 
tion for the Advancement of Science, Publication No. 16), 


1-17, Washington, 1942. 


times to 
263 265, 
h if 2 


Of cll 


trans.), 1898: 


Irsay, 
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a modern micro 
t in 1839 the Prussian government con 
special building for him, the first physio 


institute. most productive 


vears had passed the new laboratory 


established 
and other 


the 


pathology, 


-] ° 
earlier 


d Cohn in 


physiology, 


the 


recognition and 


its own sake 


as 


German uni- 


trained 


the 
out large numbers of 


as tor its practical benefits, 


versities turned well 


physicians and 
provided adequate laboratory facilities with plenty 
the those 


might pursue their own investigations according 


scientists. In so doing they also 


of assistants where best of scientists 


‘2 Henry J 
scientist 


Czech 
So 


John, Jan Evangelista Purkyné, 
(1787-1869), Proc. Royal 


1953; Allgemeine deutsche Bio 


and patriot 
46: 933-940. 


iraphie 26: 718-723 


f 
Vf edicine 
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c. 


41 


Thus Germany seized 


their spirit i 


to the bent of 


world leadership in scientific endeavor. 


Though several 

\ustria, Denmark, 

the Netherlands losely followed 

establishing scientific insti 
] ] 


red behit d 


Loo 
assy 


universities 


neighboring European 


Swede Switzerland, and 
Germany 1 
France and 
latte1 


ren 1 unr 


Eng 


ancient 


1796, the 
1820's. B 
wit] 


movement 


1850 t] 


ie ere 


600 100,000 


| pviz: ( uf 
36, New York, Macmillan, 1925; 
l., Medical res 1 (J. McKeen 

Cattell, ed., Science and Education, vol. 2), 

New York, Science Press, 1913; 

163-171, 212-230, passim; Florian 


, I 1 
p OrYanches m¢ 


elementary 


Paulsen, 
Cajori, 


f fuaing the e% 


AMVSICS mM US 


f ‘ 


ysical laborat 
Macmillan, 1929 


‘4 Turner, op. 
27 ) 


rics, 392-393, revised ed., New 


pn 


30), 59-66; Mason, 


(note 


it, 
/ 


(note 27), 356-357. 
Thomas Martin, The 


Longmans, Green, 1942; Stimson, 
185; Cajori, op. cit. 402-403 
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there from one of 
the earliest medical research institutes, Dr. Thomas 
Pneumatic Institution in Clifton 
Bristol. Founded in 17! the support 

Thomas Wedgwood to test 


James Watt 
the 


licinal effect of inhaling various gases, 

for Davy’s work 
be 
the 


1 
indeed 


Curiously, Davy had come 


Padd ’ 
Beddoes s 


near 
SS with [ 
and 
mec in- 
remembered chiefly 

Had his suggestion that it 


TaAkel 


up, 
to medicine would 
Shortly Davy 


1801, the 


bh] 1 7 
memorabie. alter lett 


1 Institution in Pneu 
stitution ceased to exist. 


While 


helped ad in 


adequate provision for 


mechanics’ institutes 


science, ré¢ search 
founding of new 
Dur- 


cle spite 


1+ ¢ it th 
id tO aWall tne 


- - 1 
retorm ot he old ones. 


f the nineteenth centur 


Oxtord and Cambridge re 


reactionary In other cities men 


with these ancient establishments 


new colleges more hospitable to 


sc1ence were 


niversit 


which o 


\nglicans’ counter-foundation, 


S 
part 
the be- 


pr tessors were 


oratory Instruction formed an important 


University College curriculum fron 
the 
origi a] 


Willian 


Glasgow were 


and also 
for their 


1 like 


SO¢€ 


work. Conten porane- 


] 


Thomson (later Lord 


introducing similar 


threat 
( xford 


In- 
eS ‘Mawncl Seas tl 
oScotiand Nally 


a Roval ( 


began to institute 


under of 


by ommission, 


reforms in 


1850's. Progress continued slowly until the con 


struction of the Clarendon Laboratory at Oxford 


1 


d the Cavendish at Cambridge during the 1870's 


signified that university support for modern teach- 
ing and research had at last arrived.* 


idernization of medical education took some- 
longer. Through most of the century Eng- 
Ivsiclans were trained 


lish pl 


| 1 dot 


at hospital schools in 
Here 
| 


teaching was available, and in 


an relatively 


\ 
l provincial centers. 
] 


[_on- 


tor 
facilities a 


good clinica 


1 


least plenty l 


\¢ ad house 


With these 


Madeline E. Stanton, The 
8-11, New York, Henry 
Schuman, 1946; Henry B. Wheatley, Sir Humphry Davy, 
Bart., F.R.S., Jour. Royal Agricultural Soc. of England 
65: 4, 1904; Beddoes, Thomas, in Dictionary of National 
Biography (2nd ed) 2: 94-95. 

op cit., 122-136. 


don at of ¢ material 


pathological anatomy. 


FF. Fulton and 


] 


cen- 


of surgical anesthesia, 


47 Turner, 69-86, 


) 
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SO 
number of British clinicians—Addison and 
contributions 
once such men ac! ved their reputation, the 
| kept most of them 


ids ot practic 
tinuing and combining research and teaching and 


for example—made brilliant 


trom con 


from establishing “schools” like those of profes 


sors in Germany. Moreover, most of the English 
medical colleges were essentially proprietary and 
therefore reluctant to establish laboratories for the 
basic | the 
hospital schools, preclinical instruction was 
by lectures, except in anatomy the 
a 


did some very limited facilities for practical phvsi 


medical sciences. leven at est ol 


Onlv in 


ology begin to appear. 


Foreshadowed by the developing school 
physiology at University College under Willi 
Sharpey and the appointment of Michael Foster 
as praelector of physiology at Trinity ( 
1870, the 
Foster to the first chair of pl 


1 


at Cambrid in 


ge 


Cambridge, in real break came 
the elevation of 


} 
Oo 
ology 


1883 and with the near! 
simultaneous appointment of John Burdon Sand 
erson to a similar post at Oxford. Witl 

fF them in 


1 


institutions with at least 


exceptions, however, most of 
the 
versity connections, the poverty-ridden h 


schools failed 


phy 


and in nominal 


to provide adequate laboratori 


11 


inancial remuneration for full-time professorships 


before the twentieth century.’ 


\s the 


research and as science 


+ 


universities assumed the lea 


became incre: 
48 Flexner, \Jedical education in Europe, 
144; Puschmann, of. cit ; 
and H. Haig, Medical education at Oxford 
bridge, ¢ W 1 3: 881-886, 1941; H. ¢ 
Wr Guy's Hospital 1726-1948, 218-232, 27 
Longmans, Green, 1954; Zachary Cope, 7/ 
Vary’s Hospital Medical Scl 
45-46, 48, 53, 56-57, 
108, London, William Heinemann, 1954; 
The history of St. Thomas's Hospital 
Methuen, 1936; H. Campbell Thomson, 7/i 
VWiddlesex Hospital Medical School, 90-91, 
John Murray, 1935; D’Arcy Power and H 
A short history of St. Bartholomew's H: 
62, 125-131, London, The Hospital, 

} Ku 
London, George C 
Cambridge Pathological Laboratory, 
1889, 2: 1182-1183; 
new physiological and pathological 
1898, 2: 1099-1101; Opening of th 
Johnston Laboratories for Medical Research in the Uni- 
versity College, Liverpool, Nature 68: 43-44, 1903; 
Edward Sharpey-Schafer, History of the Physiological 
Society during its first fifty years 1876-1926, 1-4, Cam- 
bridge, Univ. Press, 1927. 


(note 36 498-534; 


ITR_IOH 


vy 


med 1 education 


Hearnshaw, history of 
London 1828-1928, 295-296 
Harrap, 1929; The 
Medical 
University College 
laboratories, tbid., 


. } 
The centenary 
2 


85-386, 


British Jour., Liverpool 
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relative ortance of th academies — their founder were 
Particularly was this true in G rmany spective it 


ublicatio 
Paulsen in 1902 | ae 
' ] reterence 
much 


Museums 
and 


feneralize d Scr pe 
for scientific organiza 
societies, both 


specialist 
national and 


Provincial, pro 


le after Rothamsted 
ut this period. In most cases 


403-404, 1952. 


tin 


Irsay, op. cit. 2 283 


2 Unwin, 1951: 195: 
» year, Paris, nod, 55: L J, RR 
Librairic ritish . ati he Advancem, nt 
academies and *( / 1931, , 146-154 ( 
London, Th \ssociation, 1931 


son, op. cit., 205-227: Gaston 
Inst fut a [ ran 


issier et a 
“’, Part 2 37-54 Pa, s, 
George | Hale. National 
the progress of resear; h, Science 38: 681-698, 1913 


Renouard, 1907 - 
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] 


the had 


t, and by 1875 there were some hundred sta 


opened, movement spread to the Con- 
tinen 
ae Sst acces 

tions Che most extensive aeveliopment occurred, 
as one might expect, in Germany, where most of 


the 


under strict governmental control. 


s 


stations were attached to universities an 

While the agricultural experiment stations usu 
ally centered their attention on problems of direct 
economic importance, another institution of con- 
temporary origin, the marine biological laboratory, 
re search. 
the 
During the 


more frequently concentrated on 


II 11 


pure 
stitutes resulted fundamentally from 
itself. 


the early vears of the 


1 


+] f hic! 
outiook of biology 


century and 
ith, taxonomy was the primary interest of 
as Linnaeus, Lamarck, and Cuvier. 


the 


During the following dec 
> > 


at era for formation of col 
museums. 


under the influence of such gifted scientists 
as Johannes Muller and Claude Bernard, the study 
ae 5 


which required laboratories, came 


In addition, the publication of Dar 
yn of Species in 
than 


morphology, 


1859 riveted 
more firmly ever on em 
other 
growth and development. 
it seemed that the with its 


forms of life offered unparalleled 


1 1 } 
Drvology, aralive and 


proble ms oft. bie 


ogical 


lo many men sea 


myriad varied 
opportunities for biological research. 
Johannes Muller himself had been interested in 


and 


his stirring discoveries at 
the 1840’s made the island a favorite 
, Other in- 
vestigators were also turning to the seaside, and 
in 1859 Professor J. J. Coste 


established at 


1 
studies, 


m rine 


Helg 


oland 11 


haunt of ars to come. 


zoologists for ye 
of the College de 
Concarneau in 
the first 

The leading figure in 
\nton Dohrn. Born in Stet- 
til 1840 and started on a career as an entomolo- 
gist by his father, Dohrn was inspired by Darwin’s 


France Brittany 


ly for research purposes permanent 


marine biological station. 


this movement was 


work with a passion for zoological research. After 
first setting up a private temporary station at 
Messina in 1868 to study the embryology of crabs, 
Dohrn secured a site from the city of Naples in 
1872 Though 
supported in part by the German government and 
other outside sources, the Naples Zoological Sta- 


for a laboratory and aquarium. 


/ 


>The Encyclopaedia Britannica (14th ed.) 1: 382 
384; 19: 571-572; Lawes, Sir John Bennet, in Dictionary 
of National Biography 22 (1st Suppl.): 951-954 
Andrew Denny Rodgers, III, Liberty Hyde Bailey: a 
story of American plant sciences, 29-30, Princeton, 


Princeton Univ. Press, 1949; Moulton, op. cit., 14. 
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Dohrn sank his 
own fortune into the property, and it was subject 
to his sole control. Here with a small staff he 


was able to devote his entire energies to 


tion was a private institution. 


research. 
for 


outside biologists who came there to pursue their 


He also made available at a set fee “tables”’ 


own investigations. Strictly a research institute, 


Dohrn’s station at no time engaged in teaching or 


in studies with a primarily economic purpose. 
The Naples Zoological Station rapidly became 


and for long remained the foremost biological 


field station in the world. Following its exampl 


a number of others sprang up along the European 


they had 


Investigators. 


7 


Typically 
staffs with places for outside 
Most of the later 


coasts in subsequent decades. 


slhlati 


; 
ones had some connection with 


{ uMiversity, scientific society, or government, 


though some were independent 


organizations, 

notably the magnificent Oceanographic Museum 
a pure research institute—founded by Prince 

\lbert of Monaco in 1899, Their fu 

perhaps half 


search, whether pure or economic, 


varied: some were sol 


} 


some Combpined 


teaching with research, and a few were 


Ing ONLY. 


s 


1 


\ltogether they constituted 


1900 an outstanding add to the fi 
ible for biological investigations 


1110n 


Thus by about 1880 a wide variety of f 


was available in Europe for scientific research 
Laboratories, museums, botanical and zoologica 


ments 


gardens, observatories, and similar establisl 


existed to 


serve the needs of astronomer 
botanists, 


Most of these 
subserved other needs 


cists, chemists, zoologists, 


multifold subdivisions institutions 


1 1] } 
also UsuallV eCaucs 


iwwo0Nna 
governmenta 


Most 


tached to universities or less frequently academies 


but in some cases commercial or 


] 


Some existed solely for research. were al 


or societies, but a few were either entirely inde 
pendent or else directly dependent on the govern 
ment. 

In the medical sciences specifically, nearly every 


teaching institution if not all had some connection 


Charles A. Kofoid, The biological stations of Europe 
(U.S. Bureau of Education, Bulletin, 1910, No. 4, Whole 
No. 440), Washington, Printing 
Office, 1910; Bashford Dean, The marine biological sta- 
tions of Biological Lectures Delivered at the 
Varine Laboratory of Wood's Holl in’ the 
Summer of 1893, 211-234, Boston, Ginn, 1894; 
Maurice Caullery, Les stations frangaises de biologie 
marine, Notes and Records of the Royal Society of Lov 
don 8: 95-115, 1950; Brauer, op. cit. (note 29) 2: 175 
180, 578-589; Homer A. Jack, Biological field stations 


Botanica 9: 1-73, 1945. 


passim, Government 


Europe, 


Biological 


Session 


of the world, Chronica 
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with a hospital 
search was possible. In 


perimental branches extet 


available only 
other 


educational 


erally 
and in the 
German | 


anomalous Senckenberg 


where ¢ 


the 


advance. 


Foundation 


SCIENTIFIC 


‘linical-pathological re 


laboratory and ex- 


sive facilities were gen- 
y in the 
countries that had kept pace with 


German universities 


the 
were 


Except lor 


there 


no independent medical research institutes. In 


France, facilities for 


medicine were much mor 
except for a small | 


were almost none 


experimental 


research in 


imited, and in England, 


physiology, there 


In comparison with Europe generally, the United 


States suffered in 
facilities : 
Germany 


peri Ye 


hose 11 
colonial 


a Puritar 


new philosophy at 


a number of ear 


Societ\ 


famous for introducing variolati 


lirst 


his witch-hunting 


~ 


respect 
the gap between 
immeasurable 
‘an history 


accepted and 


1 t - 
Known ovservation on 


research 


entific 
] 


to s¢ 
opportunities here an 
During the 
Harvard as 

taught the 
or ; 


lably early date, and 


t 


Fellows of 
advance 
learned 

‘haps now as 
1 for record 
hvbrid 


corn, 


and sermons. By the 


middle of the eighteenth century Philadelphia also 


had } so - fonds 
nad become a leading 


1 ° | 1 Peaen 
- colonial intellectual center, 


comparable indeed with the provincial cities of the 


mother country hers« 


in mad 1 hal 


Writ 
Gul 


primarily 


room but no doubt useful to research-minded pro- 


fessors like John Winthrop. 


finance 
1761 and the 
similar aid in 


re celve d a 


Venus in 
provided 
roval botanist 
Crown. These examples 


ever, and by and large ¢ 


rely on their own means. 


The 


creasing 


literature on 
For an 
wth of American thoug 


ore 


science: needs a 


He r¢ 
Tes¢ arche sin el] 


British 


for demonstration purposes in the 


Pennsylvania 
1769 


colonial 
introduction — see 
ht, 86-102, New York, Harper 
& Brothers, 1943; Whitfield J. 


Benjamin Frank- 


\merica’s 


general hospital, 


ee en . 
acquired Collec 


teenth century, 


1 


Ciass 


Massachusetts helped 


Winthrop’s observations of the transit of 


\ssembly 
Bartram as 


John 


stipend from the 


small 


were exceptional, how- 


lonial scientists had to 


science is 


Me rle 


rapidly in- 
Curti, 


sell, Jr . 


Early American 
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As the nineteenth advanced, the 


panding United States experienced a rapid growth 
in the 
the 
their curricula to take 
] 


ge 


century ex- 


number of colleges. 


Contemporaneously 


more progressive institutions began revising 


into account new fields of 


knowles and new educational ideals. Among 


the sciences chemistry was the leader. Though in 
cluded in Harvard's course in natural philosophy 
even before 1700, chemistry attained the dignity 
of a special professorship only with the introduc- 
tion of medical schools. Then, first at Princeton 

7 and soon after at Yale, colleges without 


the subject. \t 


the governing body also 


affiliation introduced 


moreover, 


con- 
structed a laborator for Be 


first tessor 


pro 


Gradually in 


fo]] 1 
Oluowed 
laboratories 


experiments 


Rensselaer 


School of | 

ot Sheffield ntil : | in 1846, 
Lawrence Scientific School Harvard 
introduced practical lab 

Thus grad 


subject 


students as well 
to teach 


laboratories, 


scientinc 


country’s 

were contributi 

tific research 
Phe 


overemphasized. 


extent of these contribution 


Harvard and 


from typical, and even Yale gave 
School virtually no financial backing 


S 


laboratory was for elementary teaching, 


search. Most colleges still paid scan 
science, even if they had had a d 
lish they 
even at such places as Cambridge, 


and New York, whe rea 


were 


} 
and 


a desire 
the 
New 


few progressive educators 


research facilities, lacked meal 


Haven, 
university 


attempting to establish instruc- 


Institute of Early 
Theodore Hornberger, 
1800, Austin, Univ. 

I. Bernard Cohen, Some early t 
3-17, 26-53, Cambridge, Harvard Univ 
6H. S. Van Phe 
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1949; Hornberger, op. cit., 69-74; Cohen, op. cit., 66-95; 
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the 


success, 


model, their 


German 
Neither money nor stu 


research on 
etforts had little 
dents were forthcoming. 


alre ad\ 


1 
tion and 


some teach 
1 
} 


lo be sure, 
of German | 

increasing signs of devotion 

If this appeared 

in other fields, many 


1 
by the 1840's were neverthe 


showe d 


more 


scientists 


throug! out the 
} 


qenonmins 


ege protessors 


the myriads 
with 


a MOC 


pertorce 


teers 
cum 


by the « between the Revolution 


| the Civil War was in part a reflection of 


1 


a sim 


academic sphere. In 


an amateur 


Prominent among 


Following 


F its membe 


chemic: 


Ss were 


and spe cialized, 


Those devoted to natural 


} 


nost common, but others were estab- 


ite chemistry, geography, horticul- 
tomology, and ethnography. 


the \ssociation 


formed in 1840, which re 


signincance Was 


Geologists, 


Univ 
Some ‘ 


1 106 


1953 
ighteenth 
109, 1942 


century 


Of 


ot 


chemical 
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Americat 


 wcrence. 


solved itself seven years later into the 
\ssociation for the Advancement of 
Though many of these organizations were small or 


ephemeral, as a whole they served science like 
their European counterparts by popularizing it 
facilities for di i 


Many al 
cabinets or museums of natural history. 


and also by providing iscussion and 


publication. 


sometimes 


little more than collections of 


value, but a few cont 


\merica being young, mat 
1 1 i 1 1 
\ t caiscovered, and 


ty). ’ 
LINO 


ued to be 


biology 


in American 
\mong the most notabl 


Phil. 


Natural Sciences ot 


It acquired 


tribution 

iblished 
others 

\stri 


Historv, founded 1830, est 


cities, as 1d oa 


1 number ot 


More unusual was the Cincinnati 


Society, founded in 1842, whicl 


+} 
Liie¢ 


oO 
' 


qd scien 


t 


were active 


surveys 


“+ 
rte 
Pred 


ored 

observatory 
the 1840's after 
work had 


nl portal As 


demonstrated 
especk 
establishment of 
16, 

examples, 
1800 


was the 


these government 


The philoso 


governmental parsimony 


pite 


S11T)IK 
lp] 


extend far before 
and 


Jacksonian revolt against privileg 
Screntifi societtes } thre Us 
Technology Press, Massachusetts 


tes, 1-84, The 1 
New York, John Wiley & Sons, 


titute of Technology, 
1945 

Curti, op. cit., Madge E Govern- 
ment and science in the United States: back- 
erounds, Jour. Hist. of Medicine and Allied Sciences 1 


254-289, 446-481, 1946. 


Pickard, 


historical 
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as an advisory body for the federal government 


but also for the advancement of scientific research. 
In succeeding years, until the World 
Wars of the twentieth century, it developed chiefly 


however, 


as an honorific organization, recognizing original 
scientific work of outstanding merit by election to 
Its company.** 


The federal government has in fact supported 
scientific research more concretely by hiring its 
own scientists. While the Coast and Geodetic 
reputation in 


certain of the physical sciences before 1860, the 


( 


Survey already 


had an established 
] 


biological sciences began to receive more 
tion during and after the Civil War. Research 
centered especially in the Department of Agricul 
ture 


atten- 


Foreshadowed by the Agricultural Division 
of the Patent Office established in 1840, the in 
depe ndent departine nt came into existence 11 1862, 
the same year that ( the 
stead Act and the Morrill land-grant act for t 
support of agricultural | 


ongress passed Home 


1 
and mechanical 


occurred since 1880, the Department’s able in 
vestigators even before that date had undertaken 
research in botany, entomology, veterinary medi 
cine, and the chemistry of foodstuffs. Some of the 
Department’s work was later to prove of 


Importance 


prime 
for medical science as well as. of 
economic benefit to farmer and consumer alike.‘ 
Far more significant for the future of science 
in the United States was the birth of genuine uni 
versity the 1870's. The most 
successful of the prewar efforts to transform the 
American college 


education during 
wide ly recognized as the equiv 
alent of the German gymnasium 
sity had been at Yale, where the 
Philosophy and the Arts, 
graduate students and 


into a univer 
Department of 
1847 for 
for undergraduates in the 
school of applied chemistry, began to offer the 
Ph.D. degree in 1860. The work was on a genu 
inely high level 
1869 the enrollment was = small. 
By 1870 Yale had granted only seventeen Ph.D.’s 
(more than half in sci 

a ripple 


established in 


so wrote Harvard's president in 


l 


but graduate 


science), which made hardly 


in the increasing stream of Americans 
seeking university education in Germany.” 


64 Bates, op. cit., 77-84, 128-131. 

65 T, Swann Harding, Two blades of 
scientific development in the U. S 
fgriculture (Norman, Univ. of 
excellent the 
pp. 7-32. 


history 
Department of 
Oklahema Press, 1947), 
period before 1880, see 


grass a 


is an account; for 


66 Storr, op. cit., Chittenden, op. cit. 1: 
48, 60; Catalogue of the officer 
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In 1869 Charles W. Eliot became president of 
Harvard and, besides reconstructing the law and 
nie dical schools, pre ceeded to revolution ize Ameri 
can collegiate instruction. Prior to his advent 
Harvard had introduced a very limited number of 
elective 


courses. Eliot, considering all cultural 


subjects to be equally valuable for disciplining the 
1 


mind, greatly expanded the students’ freedom of 


choice and within a few years rendered it effective 
the entire curriculum. \ 
porter of liberty, Eliot believed that any student 


worth worrying about could best judge for him 


for almost firm sup 


1 


self what courses to pursue 
that the elective 


He also recog! ized 
system was the only practical 

to get new subjects into the curriculum. A notable 
enrichment of offerings resulted, not only through 


2 
the 


but 


ntro¢ 


} 
aiso in 


luction of fields limited 


with a 
the 
english literature, modern languages, the fine arts, 


and philosophy 


appeal, 


mode Tl history, social sciences, 


By enabling students to 


t 
the elective 


concentrate, more 


forced teachers to 


aig more 


system 


deeply into their subjects that they might present 


advanced establishment of 


the Graduate 
1872 otfering earned M.A 


S 


courses, the Gradu 


ate School ot 


Department (later 
\rts and Sciences) in 
and Ph.D. degrees further reinforced this stimulus 
to research. Then the 


vanced courses became possible, 


1 


too, as teaching of ad 

wealthy support 
ers of l 
the traditional curriculum could more readily be 
persuaded to 


one or another field of knowled 


o N1ts] 
ige Outside 


buildings 


s 


endow chairs or provide 
and equipment. Thus under Ehot, Harvard grew 
college where some professors happened 
university 


from a 


in research into a modern 
with continually enlarging laboratories, 
other for the 

original investigations. 


While it 


Eliot's 


libraries, 


museums, and facilities 


might be difficult to 
did the 
contribution to 


ich of 
his 
higher education in 
\merica was unquestionably the elective system. 


say wh 


reforms most for Harvard, 


greatest 


In the development of graduate instruction the in 
fluence of the Johns Hopkins University, which 


University in New Haven Connecticut 1701-1924, 453, 
New Haven, The University, 1924; Charles F. Thwing, 
The American and the German university, 42-43, New 
York, Macmillan, 1928. 

67 Samuel E. Morison, Three centuries of Harvard 
334-361, Cambridge, Harvard Univ. Press, 
idem, ed., The development of Harvard University 
the inauguration of President Eliot 1869-1929, 
passim, Cambridge, Harvard Univ. Press, 1930; Thwing, 
»p. cit. (note 57), 418-419, 432-445. 
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was incorporated in 1867 and opened in 1876, 


was paramount. Its first president, Daniel Coit 
Gilman, and a sympathetic board of trustees from 
the beginning 
that both 


highest level 


c mphasize d res¢ arch 


teaching and 


Believing 


] 


research could reach the 


only in conjunction and only in cir 
academic freedom, Gilman care 
the not ' 
were investigators themselves but who also gave 


their 


cumstances of full 
fully selected for faculty men who 


of instilling in students their owt 


of research. While emphasizing men rather 
buildings, Hopkins was also careful to pro- 
with the 1 

of publication 
students 


them ecessary Wé irking facilities 
Thus a picked group 
fellows, working in close, 


the 


themse 


and 
seminar 


Ives advancing knowl] 


relations in 


received al 


or 


laboratory 
were 


education in researcl lLeaving 
; ; 
professoria 


Hopkins for 


posts else where, they 
ad the gospel throughout the land \s Eliot 
1902, Gilmat had at Hop- 


studies which not only 


ated 


school, but 


the 


pote nt 


university in 


") 
alidl 


ISO's 


Yale, Har 


Jol <Ins, ¢ 1a few other American 


Institutions, examples set 1 


Ger 


tions, were sy] read 


1885 a 
lishments existed 
hiversities. Harvard, 
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titi 
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research in 
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‘ompletely 
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reno 


ray and Farlow her- 


\rboretum 


for t 
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dvance a 


leacl 15-46, New York, 


ment o 
1939 
Quoted in 
Andrew Denny LIL, .dmerican botany J 
2: decades of transition, 198-201, 227-229, Princeton, 
Princton Univ. Press, 1944; of 


Morison, Development 
338-370, 508-510 
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While Harvard under Asa Gray held the leader- 
ship in botany, John P. Norton, professor of agri- 
at Yale, 
Johnson were foremost in the promo- 
this branch of 
Following Johnson’s report on European 
and largely through his influence, Con- 
necticut founded in 1875 the first of the 


cultural chemistry and _ his 
Samuel W. 


of 


successor 


tion laboratory research in 
science, 
stations, 
American 
experiment stations and placed 
it under the direction of Wilbur O. Atwater, pro- 
fessor of chemistry at Wesleyan and a 
student Johnson. In 1877 the st 
to New Haven and Johnson became director. 


one might expect, its research related 


state agricultural 


former 
of ation moved 
\ 

£A\5 
rimarily to 
the applications of chemistry to agricul North 


Carolina also established a st 


in 1877, and 


\s the 


tion deve 


Cornell or 
movement spread, agitation for ac 
loped Hatch Act 
+] | 


e end ot 


expe riment 


connected with a uni- 


id-grant institution—but 
independently. Some thus approached 

the status of independent research institutes. 

More clearly independent 

tions were 


experiment st 


ogical laboratorie S, 
European examples us Agassiz, the ] iT 
of zoology at Hat 
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erchant 
\nderson Schoo 
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id subsequent fin 
School 
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Commission, founded in 1871 
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vestigators to use the laboratory’s facilities. In 
1885 a permanent station was established, which 
has since accommodated a varying number of 
scientific workers. 

Meanwhile Alpheus Hyatt, Curator of the Bos- 
ton Society of Natural History, had started a 
small laboratory school in Annisquam in 1880, 
which he organized more formally the following 
year with the aid of the Society and of the Boston 
Women’s Association. Carried on 
successfully through 1886, Hyatt’s school led to 
the formation of the Woods Hole Marine Bio 
logical Laboratory in 1888, an independent institu 


Educational 


tion for both teaching and research supported by 
private benefactions and 


staffed by faculty mem- 
bers ot 


The 
forerunner of a long line of similar stations estab- 
lished 1890, Woods 
of the nation’s 


biok gical 


several universities and colleges. 


since Hole soon became one 


most influential centers of pure 
research. 

Through the development of fundamental bio- 
logical knowledge, through insight gained from 
studies of animal and plant pathology, as well as 
the 
marine bio- 
research institutions have ultimately had 


great value for human health. 


through the resulting improvements in food 
supply, botanical, 


1 1 
logical 


agricultural, and 


Yet research lagged 
in sciences more specifically related to medicine. 
Interested individuals and governments were will- 
ing to support chemical and agricultural research 
he results quickly demonstrated its economic 
The usefulness of fundamental discoveries 
anatomy, physiology, or even pathology was 
often less obvious to the lay mind, which judged 
medicine only in so far as it could prevent or cure 
disease. Despite the achievements of medical re- 
search since 1800, the doctor of 1880, as Sir Luke 
Fildes’s painting suggests (and the mortality sta- 
tistics demonstrate), could still do little more for 
While this was 
better than the bleeding and purging of an earlier 
the 


a child with diphtheria than wait. 
era, significance of the advance was hardly 
apparent to the anxious parent. 

Moreover, medical schools in the United State S, 
though increasingly inadequate in comparison with 


the rising standards of medical science, were still 
generally proprietary. 


As such they did not de 
serve or obtain public endowment. Deriving their 


Ralph W. Dexter, The Annisquam sea-side labora- 
tory of Alpheus Hyatt (1838-1902), Scientific Monthly 
74: 112-116, 1952; Frank R. Lillie, The Woods Hole 
Varine Biological Laboratory, 15-46, Chicago, Univ. of 
Press, 1944; Robert T. 


America, 68-74, Boston, R. G 


) 
Chicago Biology im 


Young, 


Badger, 1922 
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y from students’ fees, these 
could not support full-time salaries and medical 
research. 


income. solely 


schools 
Under the existing competitive condi- 
tions they could spare little for laboratories and 
equipment if they expected to stay in business, 
nor could they afford to be particular about whom 
they admitted. Even so basic a course as anatomy 
suffered from lack of material, and even the best 
schools asked no more of their entering students 
than a high school education. Most Americans 

indeed most American physicians 


1 


failed to real 
ize the growing importance of an adequate scien 
Those 
went to Germany, 


tific basis for the practice of medicine. 
did, and who had the means, 
where 


who 


most American degrees in medicine, ac 


A i 


cording to Theodor Puschmann, were “placed in 
the same category as those amiable but meaning 


l distinctions which people 


less are conferred on 


dancing the cotillon.” 


recognized 


however, 
light. 

. ca Ppemarnien! ] introad -anl (le h 
course of premedical studies introduced at the 
Sheffield Scientific School in Probably the 
first in America, it was built on the principle that 
medicine | [ 


Even Puschmann, that 


there were some signs of One was a special 


18609. 


should rest on a foundation of scientific 


knowledge. Perhaps even more important, con 
sidering the character of contemporary medical 
schools, was the program's training in scientific 
The first two graduates, in 1872, 
Hubbard Russell, later professor of ma- 
Yale, and T. M. 
professor of pathology at the College of Physicians 


and 


method. were 
Thomas 
medica at 


teria Prudden, later 


Surgeons. After Sheffield reorganized and 
broadened the course in 1874, it attracted an in 
Medical 


soon recognized its superiority, a judgment borne 


creasing number of students. schools 
out by the excellent records of its graduate . 
The Sheffield 


earliest American laboratory 


School also set up in 1874 

for instruction 
physiological chemistry, under the direction of 
Russell H. Chittenden, still an under 
graduate. 


who was 


After a trip to Germany in 1878-1879 
for the advanced training he could not get in this 
country, Chittenden returned to develop in a few 
years an active center of research and teaching for 
college and graduate students, the first 
field in America 


this 


While Yale led the way in premedical studies 
and in biochemistry, Harvard took the first defini 


73 Puschmann, of. cit (note 36), 535 
74 Chittenden, op. cit. 1: 164-165, 239-243. 
Idem, The development of physiological chemistry 
the United States, 15-40, New York, Chemical Cata- 
Company, 1930 
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tive steps toward improving the medical schools 
Until 1869, lent Eliot 
1 step of attending a meeting 


themselves. when Presi 
took the unprecedente¢ 
of the faculty, the medical school was virtually an 
Led by Dr 


Bigelow, who had no use for science and 


independent proprietary institution. 
Henry J. 
believed that physicians were born, not made, the 
conservatives fought every forward step, but Eliot 
t the 
“like a flapjack.” 
in 1870, estab 


and 


and a band of young progressives turned 
1 


school over, in Holmes’s words, 


Harvard | 7 vse duunettianat 
harvard took over financial control 
lished 


exXalll 


stiffer entrance 
the 


first required three-year 


requirements written 


ations for degree, and instituted the 


in the 


graded course his 


tory of American medical educatiot1 
} 


Eliot separated 


- 1 } 


and, leaving 


also anatomy from physiology 
the 
student 


The 


Bowditch 


Holmes in charge of 
the latter a 
nry Pickering Bowditch. 
the 


nall rooms in_ the 


young 


° + 1 
protessor 11 school 


1 
garret of the old 
: 


wercer 


where he 
ent he 


building 


ry equipn 


la pioneer 


demonstra 


Bowditch, 
to advanced 
t university 
Here he not 
but trained 


the 


research In 


coming 

1876 

i student of Michael Foster 
hy 


second \mert 
Eliot's reforms 
Medical 
an increasing number of 
old North Grove 


ling became inadequate but the university had 


the Harvard 


street 


lor a new one. 


medical 


The public rarely con 
education so long as the pro 


organized for profit, and it took tim 


to convince prospective donors that at Harvard 


this was no longer the case. Eventually, how 
ever, the university raised enough money to con 


struct a new and, as it was thought, fully adequate 
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building, which opened in 1883. The same year 


the Corporation appointed Bowditch dean. For 


the first time the post went to a laboratory scien 
tist rather than a leading local practitioner.” 

Despite these efforts, support 
vestigations in the United States in 1880 was still 


extremely limited. In 


for scientific in 


chemistry alone can it be 
said that opportunities for advanced work and re 


search in reasonably well appointed laboratories 


under competent directors were no longer rare 


The plant sciences boasted 


a number of agricul- 
state experiment 
the 


For zoologists 


tural-college laboratories, a few 
and_ the 


States Department of 


stations, nascent program of United 
\gricultur 
and especially for paleontologists there were sev 
eral museums and ties as well as a few active 
ia 

> medical sciences phy S10 


chemistry was by Chittenden 
Bowditch and Marti 


experimental 


university centers 


ogical repre sented 
while headed the 


devoted to 


rvolos 
\ - 


ic new discoveries Oo! 
} 


few dates 


d Koch invent 


lating 


a 
ng isn 


u mucroorgal 


announced the discovery of the tubercle bacillus 1 


f the Phe 


following vear Georg Gaftky obtained 


2 s 


| 


cholera bacillus in 


Harvard, 555-563; 
. f Harvard, 338-340; Walter 
Meek, The beginnings of American physiology, An 
f Medical Hist. 10: 120-125, 1928; George Rosen, Carl 
American students, Bull. Inst. Hist 
1936; H. Sewall, The beginnings 


\merica, ence, n.s. 58 
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sol L hres nturics 


Ludwig and his 
Vedicine 4: 619-626, 
of physiological 
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ture of demonstrated its 
causal relationship to typhoid fever, while Fried- 
rich Loffler accomplished the same feat for diph 
theria. In 1885 


typhoid bacillus and 


Pasteur introduced his treatment 
188s Roux and Alexandre 
Yersin discovered the diphtheria toxin, and André 
Chantemesse and Georges Widal introduced their 
experimental typhoid vaccine. In 1889 Shibasa- 


for rabies. In Emile 


buro Kitasato obtained pure cultures of the tetanus 
which \rthur Nicolaier had first de- 
scribed five years earlier. In 1890 Kitasato and 
Emil Behring published 
on diphtheria and 


unizZi 


bacillus, 


von their pioneer paper 


and their 
] 


Truly this was a decade of 


tetanus antitoxins 


ng powers. 
startling discoveries. 


Koch had published his first three important 
works while still a district physician in Wollstein, 
working in a small laboratory in his own home. 
Then it the 


Breslau where 


1 
879 | 


ferdinand Cohn, professor at 
University institute of 
had first demonstrated 

anthrax, obtained a position for him as municipal 
the 
less time for research, 
months to the 


botany, 


Koch his findings on 


physician in Breslau. 


1 


pala TOO 


Discovering that 
and left even 


iob 
little 
Koch went back after three 
town. Much as the villagers rejoiced at his re 
turn, Wollstein was too small 
in ISSO he 


Cé yuntry 


— = 
Was Called to 


Health Office 
t Phough 
nistrative 


] 


la need for research fac 


for his genius, and 
Berlin at the 
( Kaiserliche Gesundheits- 


founded in 


a post in 
In pe rial 
1876 primarily for 
Health Office 


ilities and in 1879 


duties, the soon ex 


laboratories for chemistry and hygiene. 
important was the bacteriology labora- 


stituted 


17 


for Koch the fol 


Here 
the ] 


solid-culture method, 


| cs at ie 
ngie technical de 


Owing vear. 
introduced 
other si 


1 
made 


the subsequent dis 
but with 
his co-workers Gaffky and Loffler, demonstrated 


the 


1 
veries ll aiso, 


ology p ssible. 


causative organisms of tuberculosis, cholera, 


o% 
typl oid fever, and diphth« ria. 
Phe 
the 


“tant 
«aAlil 


work of Koch’s bacteriological laboratory 

Imperial Health Office 
both 

protecting the public health and the paths which 


; | 
it opened to 


was extremely im 


for its immediate practical value in 


future discoveries. It was also sig 


nificant as an institutional development. Inde- 


pendent research institutes of various 
eady existed 


types al- 


1 for physics, astronomy, chemistry, 
botany, marine biology, and zoology. Now for 
time 


the 


tall pate 


first a laboratory was organized and its 


an adequate salary on a full-time basis 
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solely for medical research. To be sure men fron 
all over the world came there to learn the 
techniques, and Koch did offer a course in cholera 
diagnosis at the Health Office. Since these teach- 
ing duties were never burdensome, it is perhaps 
possible to this the first 


modern nonuniversity medical research institute. 


new 


consider laboratory 
That it should have originated in Germany under 


government auspices is fitting, in view of the sup 


1 


port for science which German states had for dec 
ades provided through the universities and the 
nation’s advanced medical-social legislation. But 
it was also a fortuitous method of giving the neces 
sary opportunity to a young man of 
whom there was at the 


wus tor 


gel 
moment no suitable open 
As such it con 
stitutes simply another variation in 
of institutional forms. 

the Health Office in 
post as professor of hygiene in the University of 
Berlin in an institute 


ing in the educational hierarchy. 
the evolution 
Koch left 


1885 for a nev 


created especially for him. 
Under his successors the Health Office continued 


to be at 


1 


important center of productive medical 
Uhlenhuth 


did his work in serology, and Fritz Schaudinn in 


researcl Here, tor example, rE. 
1905 discovered the spirochete of syphilis 

The influence of a few professors and the wis- 
dom of a few officials were largely responsible for 
the Koch. 
Widespread popular support for medical research 
first i 
demonstration of 


German government's assistance to 


became manifest after Pasteur’s dramatic 


his 
lirst 


reventive treatment for 
] 


rabies Having tried the method 1 


( July, 
1885, 


Pasteur announced to the Academy otf Medi 
March | 


cases with one 


1 


1886 hundred 


a record of three 


As 


more for 


cine on | 


and fifty 


failure 


t 


later noted, this discovery “did 


larity of Pasteur than all his previous 


\cting upon a plan already conceived 


the Academy of Sciences opened an internatt 
subscription for an establishment to be know1 
the Pasteur Institute, partly as a dispensary for 
8 William W. Ford, The life and work of Robert 
Koch, Bull. Johns Hopkins Hospital 22: 419-422, 1911; 
Brauer, op. cit. 1: 320-323, 3. Millers, Se 
aus dem Reichs 
A Weber, Das 
ichtliche Entwicklung 
Volksge 
Bestehens, Kliniscl 
1926; L. Haendel, Reichs 


wissenschaftliche Forscl 


326-332: | 
Jahre Xeichsgesundheitsamt, <Arbeite 
esundheitsamte 70: 1936: | 
Reichsgesundheitsamt : 
und Organisation 
sundheit in den 
Wochenschrift 5: 
gesundheitsamt 
5: 1377-1380, 1926 

The medical 
Smith, Scientifi 


383-399 
gescl 


seine 


sowie seine Bedeutung fur dic 
50 Jahren 
1305-1308, 


und 


seines 
ung, 


work of Pasteur, 


I trans. by Er 
Vonthly 21: 383, 


1925 
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persons bitten by rabid animals, but also as a 
center for research on contagious and virulent 


diseases \ veritable wave of popular enthusiasm 


1 extended to other nations. Rich 


in giving more than two and a 


n frances, sufficient to provide an endow 
ie million francs and extensive labora 


] 
t 


ories. Government subventions and_ the 
accines against anthrax, chicken 


1 ] 
added to the 


France 

inaugurated 

autonomous corporation, 

statutes approved by the 

government a Director, a Council of 
(which ted e Director), and an As 
Council ). Besides 


Wing col 


departments of rabies treatment 
vaccine research un J. J. Grancher and 
amberland: of g re bacteriology 


Duclaux, Wi especially in 


biochemiust1 f micro-organisms; 


ler Roux, whe 


al aspects The should be emphasi; 


research and teaching, German Health Office may 
' 


transferring his Sorbonne course in bio modern nonuniversity 


the Pasteur Institute, and Roux but the Pasteur Institute 


giving instruction in the techniques of bacteriology independe 


roup of research laboratories were 


In addition a g1 


sila 
under the general supervision of Elie Metchnikoff = t1 
was available for lual scientific investigators. Pasteur 
Pasteur entered the Institute “a man,” in his rabies, m: 
words, “vanquished by time.” But his dis chemistry 
ciples and their students carried on and expanded subserved 


hi vork, hat the laboratories which had = ©! scienti 
seemed so magnificent in 1888 soon proved in cause oft 


ufficient Roux’s announcement in 1894 of his Pasteur 


' . i 
cal success in the production and use of Office, becat 


bth i « 
4 oa ° i enisetnennk ih aft € 
diphtheria antitoxin in a large number of cases throughout the world 
| 1; s so wae in the orisin. of the 
stimulated a Paris journal to open a new public Its influence is obvious in the origin of the 
] 


subscription, which enabled the Institute to en-  '™portant medical research institute founded. 
| 


greatly its facilities for producing the serum Following Pasteur’s example, H.R.H. Princes 

i : Y : ; Tui Mints SPiskeanastnds So a tos —* ‘ 

‘substantial gifts from private philanthropists Alexander Petrovich Oldenburg set up a station 

: : eS atest a a a is ili a ae a ¢ 

vegan to come in. One made possible the 1 >t Petersburg to give the preventive treatment 

. . . : for rabies Then it csteur'’s advice he fo led 

120-hed Pasteur Hospital, which, opening in 1900, 19! rabies. Then with Pasteur's advice he founded 

afforded facilities for clinical investigations. From Erase Mintle de tol @ Ti 
the eginning all patients were admiuttec ree. ‘assistance et de la prévoyance sociales, / 
tl heg g all patient Imitted f l 1 1 l 

nother benefactor provided large biochemical ‘4 comm: THON NALONAN entenaire de ta natssance 

\ tl l tact 1} ] g ] I ] I mimemor } 1 

de Pasteur célébrée du 24 au 31 Mai 1923, 307-354, 

‘ es ; . “4 os : Paris, Imprimerie nationale, 1928; Vallery-Radot, op 

studying agricultural and industrial applications  ¢j¢, 427-429, 440-444: L’Institut Pasteur, Annales di 


of microbiology. Other donations later enabled I'I/nstitut Pasteur 3: 1-14, 1889 


laboratories for Duclaux especially outfitted for 
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In 


Opening in 


; . 
Russian 


on a large site in the same city the 
7 


stitute for Experimental Medicine. 
December, 1890, it contained fully equipped labora- 
tories for physiology, biochemistry, bacteriology, 
pathology, and veterinary medicine, in addition to 
the rabies dispensary. The establishment also in- 
cluded about a dozen isolated villas for experi- 
mental study of different diseases and a small hos- 
pital. Besides paying the research expenses and 
salaries of the staff, the Institute provided living 
quarters for the director and his principal as- 


sistants and an inexpensive but excellent restau- 
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rant. Like the Pasteur Institute it published its 


own Alr 

The main function of the Russian Institute was 
research in pure biological science and in the de- 
velopment and testing of new drugs and other 
methods for the treatment and prevention of dis 
ease. From the beginning it was staffed by a 
number of brilliant men, including M. von Nencki, 
S. N. Vinogradski, and N. Anitchkov. Most 
famous of all was I. P. Pavlov, the first head of 
the department of physiology. Throughout his 


years at the Institute, where he spent most of his 
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Alte Charite 


A Verwaltungsgebaude. 


a Flor, b Wartezimmer fiir das Publicum 


B, C, 


a Krankensaal, b Tageraum, 


« Wartezimmer fir die Kranken, d Abfertiguogszimmer 
Docenten, h Vorbereitungazimmer, i Hirsaal. 

D Krankenbaracken. 

Fiur, d Bad, e Wiirterzimmer, f Theekiiche, g Abort, h Geriitheranm. 


e Schreiberei, f Speisenauagabe, g Zimmer 


KE Wohnbaracken fir Wartepersonal. 


a Schlafsaal, b Tageraum, ¢ 


Flur, d Bad, f Theektiche, g Abort 


F Desinfections- und Sectionsgebaude 
a Wischesortirraum, b Desinfectionsraum, ¢ Raum fiir gereinigte Wasche, d Desinfectionsraum fiir Speisereste, ¢ Bad, f Secirraum, g Flar, h Leichenranm 
G Kohlenoschuppen. 
H Kiskeller und Kohlenscbuppen. 
Hydranten. 


Ground pl 


Institute lat 


productive scientific career, until 1924, Pavlov was 
also a professor at the Military-Medical Academy, 
actively engaged in teaching. Many of the work- 
ers in his laboratory at the Institute were students, 
often medical practitioners who had come back for 


the M.D. degree. 


Pavlov’s direction, they worked under close super- 


Like other investigators under 
vision on problems definitely assigned and ex- 
plicitly outlined by the master: Pavlov’s laboratory 
was not the place for a young man with his own 
ideas to try his wings. 

\fter founding the Institute, Oldenburg turned 
it over to the Russian government, whence came 
thereafter its financial support. It remained in- 
dependent of other governmental departments and 
some years later the state bestowed the title Im- 
perial, adding not only to the Institute’s prestige 
but also to its income. After the Revolution it be- 
came a branch of the All-Union Institute of Ex 
perimental Medicine.® 


The Imperial Russian Institute of Experimental 


( 
) 


t 28 
In England, as in Russia, the example of the 
Pasteur Institute led to the founding of the first 
modern medical research institute. In a typically 
english manner, a self-constituted committee of 
citizens early in 1889 appealed for funds as a con 
tribution to the Pasteur Institute for having treated 
more than two hundred persons from 
The committee did not advocate 


Britain 
free. an Eng 
lish station for the rabies treatment, preferring to 
press for muzzling and quarantine legislation, but, 
distressed by the paucity of medical research fa- 
cilities in their own country, they decided to seek 
money for an institute in all other respects similar 
to the Pasteur. Though hampered and delayed by 
anti-vivisectionists, the committee was finally able 
to obtain a charter in June, 1891, for the British 
Medicine, British Medical Journal, 
anniversary of the Institute 
Leningrad, 92 
Pavlov: a_ biography, 
of Chicago Press, 1949 


1891, 1: liftieth 

of Experimental Medicine in 
573-574, 1940; B. P. Babkin, 
71, 115-116, Chicago, Univ 
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experimental pathology, and biochemistry, but as 
the need or occasion has arisen, other divisions 
protozoology, entomology, statistics, and nutrition 
being examples—have from time to time been set 
up Though unconnected with the government, 
the Institute also acted for many vears as a diag 
nostic public health laboratory for London. 
\mong the reasons tor the founding of. the 
lfrench, Russian, and British institutes was. th 


relative paucity of medical research facilities, espe 
cially in bacteriology, in these countries. Though 
th l 


numerous 


Is motive ¢ werimany, 


by France 


tblishmet 


mand for a similar est: h 
land Moreover, Koch Was anni 

, d 4 his teaching duties in order to devo 

a o research. His announcement of 
Nis ae [ ee L is LL " 2 et ft tuberculin afforded the final im 
1891, f 


tiit fy ir 
a Arbeitstiache, b Chemikalienschrauke Digestorien, e Wandschrinke, tuL TUT 
i Instrumentenschrinke, m Mikroskopirtische, t gewObnliche Tische, r Re- and designed 


positorien 


t} 
Ul 
} 


in Berlin. 


\mong the outstanding 


master gathered about him 
was Shibasaburo Kitasato, co-discoverer with von 
r dinht} 


aiphtheria and tetanus antitont 


: . call Se TE he eta G aad 
nises were obtained by am; a 1 with Koch since 188: Nitasat 


College of State Medicine, an a Japan in 1892, where with 
led in 1886 for laboratory instru Yukichi Fukusawa, a noted philanthropist, 


,: 2 4] ace established his own small private Institute for In 
id in 1893 the British In 


: 1 : , 1S diseases Soon ‘reafter the new] 
stitute was able to begin work. Among the earliest "U0" Disease Soon thereafter the newly 
1 


‘ ‘ stablished iese public alth associatio oO} 
jects of its attention was the new diphtheria  * tablished Japanese public health association took 


intitoxin, the Institut first to produce over the general management of the laboratory, ap 
ahh \ Nihil, il ii i \ i il | On 


1 ( 


it in England Tomes. 2s dromaile eustnen ; inting ee at _— re In l the Imperial 

| iet also beg: FOV ¢ financial s iT 
enabled the Institute to conduct a second appeal 1et a vegan pt IdINg Nn nc i upp. rt. ae 
1 . The Institute comprised a scientific and a clini 


for funds in order to set up an experimental farm 


] 


, ‘ ; ; “al departm Th lk - } ained a 450-bed 
1 al department le latter maintaine a « re 
for the study and production of this and other sera. * — = ; 


Ihe Institute’s financial position continued pre ‘2 Harriet hick, The Li Institute 


1949 ; 


ste 
- °° e lees j 7 , 1 
carious until 1900, however, when a gift of two ( 7 cai 8: 106-111, 
List , London, Macmillan, 
oval Institute of Public Healtl 
! ledi 9-10, 1924 
ments for a permanent scientific staff. 83 Richard Bochalli, Robert Koch: der Schépfer der 


hundred and fifty thousand pounds from Lord 
Iveagh made possible more satisfactory arrange- 


é ( a 


The number of appointees has never been more = /0d¢ernen Bakteriologic, 103-104, Stuttgart, Wissen- 
schaftliche Verlagsgesellschaft, 1954; Georg Mever, 


than thirty, but the Institute has welcomed quali- pee ; ae : 
: Das Koch’sche Institut fur Infectionskrankheiten zu Bet 
lin, Berliner Klinische Wochenschrift 28: 902-904, 926 


fields. These have always included bacteriology, 927, 1891 


fied guests wishing to pursue investigations in its 
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hospital for contagious diseases and a dispensary. 
The former included a didactic branch, which of- 
fered a three-months postgraduate course in prac- 
tical bacteriology, and a laboratory for original 
research, where Kitasato and his assistants worked 
on tsutsugamuchi disease, plague, and the produc- 
Particularly notable were 
Kitasato’s discovery of the plague bacillus in 1894, 
contemporaneously 


tion of various sera. 


with Yersin, and Kiyoshi 
Shiga’s discovery in 1898 of the dysentery bacillus 
that bears his name. 

In 1899 the Imperial Home Department as- 
sumed control of the Institute, leaving Kitasato in 
charge. Increased governmental support further 
strengthened the organization, and it continued as 
the leading medical research foundation in Japan. 
In 1914, however, the government 
sulting Kitasato placed the 


without con- 
Institute under the 
Ministry of Education, thereby subordinating it to 
Tokyo University. 


Jecause of this shift, of which 


he disapproved, and the political reasons that lay 
behind 


it, Kitasato resigned with his entire staff and 


established a new Kitasato Institute for Infectious 
Diseases, a nonprofit corporation deriving its in- 
come from endowment and the sale of biologicals. 
This foundation also continued to operate a hos 
pital and to offer postgraduate courses.** 

\nother of Koch’s assistants at the Institute for 
Infectious Diseases was Paul Ehrlich, whose con 
tributions to the production and standardization of 
Behring’s diphtheria antitoxin made possible its 
practical application. To insure the quality of this 
preparation, which was rapidly being introduced 
into medical practice, the German government set 
up a control station in Koch’s Institute in Febru- 
ary, 1895. The great demand for this and other 
sera and the number of research problems con 
nected with the growing science of immunology 
‘| he 


government therefore established a new State In- 


soon rendered this arrangement inadequate. 


stitute for the Investigation and Control of Sera 
(Staatliches Institut fur Serumforschung und 
Serumprtfung) in 1896 in Steglitz, a suburb of 
Berlin. Appointed director of the new institute, 
Ehrlich soon made valuable contributions to the 


8A. Nakagawa, 
Institute for 
6: 313-315, 
Institute, Kitasato Archives 17 
Mikinosuke Miyajima, 
Tokyo, 1935; 
Infectious 
[1950 ?] 


Kitasato’s 
Tokio, Science, 
the 


Progress of Professor 


Infectious Diseases at 


1897 ; 


n.s. 
Twenty-five Kitasato 
(no. 3): i-iv, 1940; 
Teacher and pupil, 1-4, 20-35, 
The history of the Kitasato Institute for 
Diseases, 1-3, Tokyo, Kitasato Institute, 
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further development of serum therapy 
improvement of testing methods. 


and the 

Ehrlich soon saw the need for a more extensive 
establishment and especially for a hospital con 
nection. Fortunately the Director of the Prussian 
Ministry of Educational and Medical Affairs, who 
was noted for his understanding and encourage- 
ment of research, recognized that Ehrlich deserved 
larger oppt irtunities. No hospitals were available 
in Berlin, but the mayor of Frankfurt a. M., home 
of the Senckenberg Foundation, proved receptive. 
With his active aid and a financial contribution 
from the city the state established there a new 
Institute for Experimental Therapy (Institut fur 
Experimentelle Therapie) in 1899 with Ehrlich 
as director. 

Ihrlich’s Institute had a variety of functions. 
As the successor to the Steglitz establishment, one 
section tested all the sera and vaccines controlled 
by the state. \nother diag 


branch undertook 


nostic and other bacteriological work for the local 


health authorities, hospitals, and physicians.  F1- 
nally, under the direct leadership of Ehrlich stood 
the experimental division, which devoted 
solely to research, primarily in immunology. And 
soon the Institute was enlarged. it 1 


1902, supplemented by a 


Was 


\ private gift in 
contribution from the 
division for 
Two years later Frau Franziska Speyer 
founded in 
Speyer 
stitute (Chemotherapeutische 
Georg Speyer-|! aus ) 


state, made possible a cancer r¢ 
search. 
memory of her husband the Georg 
House Chemotherapeutic Research In 
Forschungsinstitut 
1 as an adjunct to the exist 
ing establishments.“ 

While the laboratories of the German Imperial 
Health Office, and the Russian, Lister, 


Koch, Kitasato, and [Ehrlich institutes, were prop 


Pasteur, 


ably the most prominent nonuniversity medical 
research foundations prior to the present century, 
a large number of other similar if smaller institu 
tions were also established in the same period. 
The Na- 
Brazil, for example, which 
originated in the eighteenth century and installed 


Some were even older than the Pasteur. 
tional Museum of 


laboratories for physics and chemistry in the 
1820's, set up an experimental physiology labora- 


S5 Martha Marquardt, Paul 29-48, | 
William Heinemann, 1949; Wilhelm Kolle, Das Staats 
institut fiir experimentelle Therapie und das ( 
therapeutische Forschungsinstitut “Georg Speyer-Haus” 
in’ Frankfurt a. M. (Arbeiten Staatsinstitut 
fiir experimentelle Therapie und dem Georg Speyer- 
Hause zu Frankfurt a. M., Heft 16, 2. Auflage), 6-12, 
20-23, Jena, Gustav Fischer, 1926. 


Ehrlich, ondon, 
hemo- 


aus dem 
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tory in 1878, primarily for Professor Louis Couty’s 
Den- 
mark, J. C. Jacobsen, head of the Carlsberg brew- 
ery, established the ¢ arlsberg Laboratory in 1875 


studies on curare and other poisons.*® In 


for investigating malting, brewing, fermenting, and 
similar processes. Further strengthened the fol- 
lowing year by the new 


Carlsberg Foundation, 


the laboratory became in fact a pure research in- 
stitute in basic physiological and biochemical prob- 
lems. The Foundation itself, 


to nourish 


which was designed 
many branches of learning, has also 
supported scientific research in other ways. 
Most of these other institutes, however, stemmed 
like the 
teriology and especially its dramatic therapeutic 
Tact, 
from tl 
\ 


Pasteur from the development of bac 


successes. “A number, in 


\lbert 
established the first of the 
d’Outre-Mer at 


took the Pasteur 


name Calmette ie Paris Institute 
so-called Instituts Pas 
Saigon, 
71 
1allpox 


Hlere he began work on snake 


teur Indochina, in 1890 


as a laboratory for sn and rabies vaccina 


tion venoms, and 
in 1893 Yersin, working from the Saigon Institute, 


discovered contemporaneously Kitasato the 
established the 


Pasteur at 


with 


1895 Yersin 


plague bacillus In 


second Indochinese Institut Nhatrang, 
: 7 


ty | ] ] : ] } 
primarily to make the new plague serum developed 


\frica, the 


in Paris. In Tunis, 
Charles 
, an important center of research, as did the 
1894, and 


descendant of a 


Pasteur de 


Institut 
founded in 1893, 


N lle 
ICOLIE 


ater became, under 


Institut Pasteur d’ Algérie, founded in 


t 
the Institut Pasteur in Dakar, 
bacteriological laboratory first set up in 1896.5 
Similarly, in British Asia the 


in Bombay 1806 


Hatfkine Institut 
started in 
1900 the 


established the Kuala Lumpur Institute for Medi 


as a plague research 


laboratory. In Malayan government 
cal Research, which centered its attention on ma 
Near East, 


Bacteriok vical 


laria and beribert In the Turkey 


Institute 
at Constantinople in 1893 under the direction of 


Nicolle, 


established an Imperial 


Maurice a student of Pasteur’s disciple 


lkKoux. 


Ribeiro, Brazilian me 
Janeiro, José Olympio, 1939 
] (note 
Ministére du 
Pasteur : 


Brauer, op 29) 2: 652-655. 

88 France, 
Institut 
tion, Annales di 


89 The world of learning 


travail, op. cit., 354-360; 
cinquantiéme anniversaire de sa fonda- 
U'Institut Pasteur 62: 707-713, 1939 

447, 5th ed., London, Europa, 
1954; The Pathological Institute at Kwala Lumpor, 
British Medical Jour., 1900, 2: 1202; J. W. Field et al., 
The Institute for Medical Research 1900-1950 (Studies 


from the Institute for Medical 


Research, Federation of 
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In Latin America, the Mexican Institute of 
Hygiene originated in 1895 as the National Bac- 
teriological Institute, a section of the Anatomy- 
Pathology Museum, for the production of sera and 
research. The state Paulo, 
Brazil, established a Institute in 
1889 for investigating yellow fever and other in 
fectious diseases. 


government of Sao 


sacteriological 


Ten years later the same au- 
thority also set up the Butantan Institute primarily 
for manufacturing plague serum. It later became 
famous especially for the work of Vital Brazil on 
snake venoms. In the 1899, the city 
of Rio de Janeiro also founded an establishment 
for producing plague serum. 


Same vear, 


‘Taken over by the 
central government the following year as the Fed- 
1 Enstitute of Serum Therapy, in 


era 1908 it be 


came in honor of its first director the now world 


famous Instituto Oswaldo Cruz. 
Other nations of Europe also took part in this 


movement In Switzerland, for example, the 
A 


Serum and Vaccination Institute ( Schweizerisches 
Impfinstitut ), f 
1880. produced 


1 } 
| rounded in 


Serum- un Bern in 


bacteriological therapeutic prep 


I 
State 


} eo] and invectioated r 
control and investigated re- 


under 


arations 
lated problems. In Italy, the Istituto Sieroterapico 
of Milan, founded in 1894 under th 
Negri, Luigi li, and Camill 
Golgi, engaged 


in both 
] 


logical diagnosis, 


direction of 
Gaetano Mangiaga 


practical work bacterio 


mnmunization, 


and the prod 


1¢ 
and general microbiological research 


In France, the Institut 


tion of sera 


founded 


Pasteur de Lille, 
by public subscription in 1894 and placed under 


1 


the direction of followed on a 


Calmette, smaller 
scale the path of its namesake. 
Great Britain, meanwhile, was turning to other 


sources for the support of research facilities. One 
>in 1887 the Royal College 
of Physicians of Edinburgh founded 


Laboratory 


was the medical society 


its Research 
and placed it under the direction of a 
full-time paid superintendent. Open to members 
of the society and to approved outsiders, it had 
facilities for studies in chemistry, histology, bac- 
Most of 


the investigators in early vears were clinical men 


teriology, and experimental physiology. 
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working part time. 
\nother British 


It was not used for teaching.® 
innovation, which has_ proved 
more productive in the twentieth century, was the 
industrial medical research laboratory. In 1894 
Mr. Henry Wellcome, of Burroughs Wellcome & 
Company, founded the Wellcome 
Laboratories for investigations chiefly 
Though much of the work was 
related to the business of the 


Physiological 
kesearch 
in immunology. 
firm, the laboratories 
were a distinct organization under separate direc 
tion 

In the 
cine 


] 


United States, too, the 


in bacteriology 


advances in me di 


and primarily last 
lonstrating to the general public the practical 


value of 


were at 


research and thereby 


Other 


medical 
support 
lowing Yale and Johns Hopkins in the initiation 
of graduate instruction, and other medical schools 


inducing 


increased universities were fol 


were following Harvard in setting up laboratories 
The editor of the Boston Medical and Surgica 
Journal, though he recognized that the country 
still had a long way to go, reported in 1884 that 
this movement was one of the most hopeful indica 
in current medical education.”! 

1] 


Locally the editor might have pointed to 


tions 
Har 
vard’s new building, opened the previous vear 
York, a gift from Andrew Carnegie in 
1884 enabled the Bellevue Hospital Medical Col 
which had previously provided the 


In New 


lege, young 
William Welch with a small room for his micro 
scopic investigations, to erect a new research and 
teaching laboratory in pathology and bacteriology, 
the first of its kind in the United States. Two 
vears later the medical department of New York 
University opened the similar Loomis Laboratory. 
By 1893 New York City boasted three medical 
school laboratories, each with better facilities than 
the entire country had provided but twenty years 
before.” 

By that time other centers were also establish- 
The 


University of Michigan, for example, set up a 


ing laboratories for original investigations. 


John 


Ritchie, History of the Labor vy of the Royal 
( ege of Physicians of Edinburgh, 1-22, Edinburgh, 
Royal College of Physicians, 1953 
Walter Dowson, he Wellcome Physiological Ri 
I / ries, founded 1894, 9, [1903 7] 
laboratories to 
Vedical 


earch La rat 
+ The 
medical 


110 


London, 
medical 
and 


relation of and 


Jour 


science 
education, Boston 
233-234, 1884 

Claude E. Heaton, 4 historical sketch of New York 
University College of Medicine 1841-1941, 18, 20, New 
York, New York Univ. 1941; W. Modern 
experimental medicine, Trans Academy of 


Vedicine, ser. 2, 10: 531, 1893 


Surgical 


H. Thomson, 
New York 


JOHN B. 


BLAKE 


PROC, AMER, PHIL. SOC, 
hygiene laboratory in 1889, as did the University 
of Pennsylvania. Three years later gifts from 
Henry Charles Lea, the medical publisher, and 
others enabled Pennsylvania to inaugurate the 
first American university institute of hygiene.’® It 
Johns the 


leadership in American medical education during 


Was 


Hopkins, however, that seized 


these years. Here the same spirit of freedom and 
emphasis on research that had formed the charac 
ter of graduate education at the university sine: 
1876 also permeated the Johns Hopkins Hospital 
and the Medical School, 


and 1893 respectively. 


which 1889 


opened in 
Both, furthermore, 
well endowed and well equipped. 


\merican 


were 
The number of 
the 
students, interns, 


leading medical scientists in SUC 


ceeding decades whe had been 
or residents at Hopkins is eloquent testimony 


influence.®? 


to its 


\t this same period certain 


1 


state and local 


vy lab Ta 


tories. 


health departments were also establishin 
1 


were for chemica 
tions, like those set up by the New York Metro 
politan Board of Health in 1866 and the Louisiana 
State Board of Health in 1870. 
concerned with more or 


The earliest 


investiga 


Though largely 


less routine administra 


1 


tion, a few of them also gave some time to original 


work. Of much 


were those 

for bacteriole gical Notable 
these the Massachusetts, 
Experiment Station, set up in 1886 by the state 
board of health, out fundamental 


research in water supply and sewage disposal 


greater importance 
founded studies 


among was Lawrence, 


which carried 


Two years later the Providence health department 
] 


also 


established a sanitary bacteriological labora 
tory for investigating similar problems 
Somewhat later than the sanitary laboratory 
but of equal if not greater significance was the 
diagnostic laboratory. In 1887 Hermann M 
Simon Flexner and James T] lexner, I] mW 
Henry Welch and the heroic age of American medicine 
342n, New York, Viking Press, 1941; S. G. Dixon, Notes 
on the Hygienic Public Health Laboratory, University 
Vedical Magazine 2: 152-155, 1889-1890; S. W. Mitchell, 
Address on opening of the Institute of Hygiene of the 
University of Pennsylvania, ibid. 4: 401-406, 1891-1892 
7 Richard H. Shryock, The unique influence of tl 
Johns Hopkins University on American medicine 
hagen, Ejnar Munksgaard, 1953 
'S New York Metropolitan Board of 
Annual Report 1: Appendix, 17, 1866; Letter 
) state 


omas 


, Copen 
State, Health, 
rom Dr 
Ben Freedman, Louisiana Health, 
18 Jan. 1956 

99 Wilson G. Smillie, Public 
he future, 346, 350, 390-391, New York, 

1955; C.-E. A. Winslow, Man and epidemics, 
Princeton, Princeton Univ. Press, 1952. 


Department of 


health: its promise for 


Macmillan, 


21, 97-98, 
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Biggs, 1. 
l 


Mitchell Marine Hos 


Service Surgeon diagnosed a fatal case of 


Prudden, and a 
pita 
alleged cholera morbus on an immigrant vessel as 
true Asiatic cholera by isolating the bacillus, thus 
forestalling a serious possibility of the introduction 
of the disease into New York. In 1892 a similar 
situation enabled the Commissioner of Health to 
obtain long sought funds from the city government 
fora bacteriological laboratory. Once established, 
it proved useful in many ways. In particular, the 
Department of Health began offering regular bac 
teriological diagnosis of diphtheria in 1893, and 
the following vear it 
diphtheria antitoxin. 
that 

distribute, 


started producing the new 


\stutely, Biggs secured 


a 


law Department to produce, 


authorized 


sell 


available at 


the 
and the serum, which not only 
] 


made it a controlled 


and reasonable 
price but also provided funds for further investi 
gations. Appointed director of the laboratory in 


1893, William H. Park, in the rds of C.-E. A. 
Winslow, 


WOT 


outstanding 
applic ition bacteriology 
administrative public hea rut 


lth | 
It vacteriol 


ex- 
to 


not ible 
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of practical 
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Xample tor 
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primarily to 


elsewhere witht ] 


next 
e their work related 
i. ast : 


Neal administration, 1 


the 


nany 
» contributed importantly to advances 
; 


Ot medical 


science, 


\long with local and state 


authorities the central 


government was also taking part in extending sup- 


25: 460 


ot ‘ 


465, 


1899 : 
labor 


69 


) > 
en 
atories 


Reports 
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port to medical research. During the 1880's the 
most prominent example of federal science was 
perhaps the United States Geological Survey, 
which John Wesley Powell sought to forge into 
a far-ranging institution for bringing the benefits 
of science to bear in the development of the na 
tion.!” So powerful indeed did the Geological 
Survey become that it aroused violent opposition 
Representative Hilary Herbert of Alabama noted 
with alarm in 1892 that the United States spent 
more for the promotion of science than any other 
nation in the world. If geol 
ceived it, he asked, was a fit concern of the federal 
government, why should 


ogy as Powell con 
not also be physics, chem 
istry, and biology ¢ 

Temporarily Powell's enemies had their way. 
But already the Alabama F 


question w ding 


iS 


ongressman’s rhetorical 


as 


appalled its author. 


an answer that would 
The 


scientific research in the Department of 
ture 1 1 


have 


eTroWwiIng 


program of 
\gricul 


is a case in point Its results for medicine 


have been in many instances nely beneticial 


Cerra 
\s an ¢ 
‘| heobald 


although in a sense incidental. 
need 


Nal 


hple 


work of Smith 
More directly 
the Army 
earliest 
Muller 


were army officers and 


only cite the 


Texas cattle fever. concerned 


Me dical 
outstanding 


bei v 


medical science Ww: 


\n 


(seorgs 


is 


Several ¢ lerica’s 


teriologists, Sternberg 

worked with army 
Pathology 

Medi ‘al 


be Ce 


The Armed Forces Institute of 
li the Army 
1862, which soon 
Within t 


seum building erected in 


: at acl t f 
meal Gescendadant oO! 


. lad in ‘ 
rounded 1n ine 


a mere repository. he wall 
1887 were the 
by Walter Reed 


Marine Hospital Service, 


Intimate 


s 


‘al laboratories used 


relation to the | 
WV movil [ 


he 


il 


lg toward it 
Public Health 
Hospital Service 
research laboratory in 
Hospital. Moved to 
1892, it tually became the Hygieni 
oratory, pursuant to of 1902 that 


tl with regulating interstate 


in 
an act 
ine Servics 


toxins and similar preparations 
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Laboratory research in medicine was also be- 
ginning to receive support late in the nineteenth 
century from independent institutions. In 1884, 
for example, Edward L. Trudeau opened his 
\dirondack Sanitarium, he de- 
signed in part for both clinical and laboratory re- 
search on tuberculosis. 


Cottage which 
The laboratory, first set 
up in Trudeau’s home, was transferred to a sepa- 
rate building for the purpose in 1894 
through the generosity of Mr. George C. Cooper.'" 
In 1890 Samuel G. Dixon, who had established 
the first hygienic laboratory at the University of 
Pennsylvania, resigned his post there to have 


erected 


more time for original work and set up a new 
bacteriological laboratory under the auspices of 
the Academy of Natural Sciences of Philadelphia. 
In 1892 the Academy appointed him Professor of 
Histology and which 
a research post, but apparently 
Dixon himself provided the chief financial support 


for his laboratory 


Microscopic Technology, 
was primarily 


\gain, in 1892 the Wistar Institute of Anatomy 
and Biology was chartered to preserve the ana- 
tomical teaching collection of the old Wistar Mu- 
seum, to add to the collection material and equip 
ment for more advanced study of anatomy, and to 
prosecute researches in anatomy and other bio- 
logical subjects. The University of Pennsylvania 
presented the Museum and the site, while General 
Isaac J. Wistar provided the building and endow 
Under the first 1904. 
the staff of the Institute concentrated on improv- 


ment. two directors until 
ing the museum rather than on research, but its 
laboratories and collections were occasionally used 
by guests for their investigations 

Thus by \mericas, Asia, 


and Europe a number of institutions devoted to re- 


1900 there were in the 


search in the medical and other biological sciences. 
Many of them also engaged in teaching. In the 

®E. L. Trudeau, The history of the tuberculosis work 
at Saranac Lake, Medical News 83 1903. 

S. G. Dixon, The development ot 
berculosis, Pro lead. Nat. Sci. Phil / 
438-440; Letter from M. E. Phillips, Editor, Academy 
of Natural Sciences of Philadelphia, 24 Jan. 1956 

8 Organization the Wistar Institute, 
The Wistar of Anatomy and Biology, Bulletin 
No. 5: 3-4, Philadelphia, 1916; Twentieth anniversary 
of the organization of the advisory board of the Wistar 
Institute of Anatomy and Biology, Wistar Institute, 
Bulletin No. 6 Philadelphia, 1925 
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universities this was the primary function and lay 
behind the development of laboratories and similar 
By 1900 most educational thinkers 
agreed that at the graduate level research was an 
indispensable adjunct to teaching. 


facilities. 


Other institu 
tions—the Pasteur, Russian, Kitasato, and Lister 
Institutes among them—were initially founded 
primarily for research but also gave instruction in 
certain specialized subjects or had on their staffs 
men who taught regularly in outside schools. 

A second major group of medical research in- 
stitutes also performed governmental functions, 
chiefly the protection of the public health through 
diagnosis or treatment of disease, or the produc 
tion or regulation of antitoxin and similar products 
The Pasteur Institute was also in this group, as 
were the Ehrlich Institute, the Research Labora- 
tories of the New York City Department of Health, 
and a large number of other government organiza 
tions. 

Finally there were the pure research institutes 
that did not engage in organized teaching and had 
no regular government function. Several of these 
existed in the physical and biological sciences, 
notably those supported by the long established 
national scientific academies and the marine bio 
however, 
only the Koch Institute, of the larger establish- 


logical stations. In the medical scie neces, 


ments, could be placed in 


this category, and even 
this was in a very real sense a vital postgraduate 
educational institution. 

These various institutional forms were the re 
sult of centuries of growth. In the enthusiasm of 
the seventeenth century for universal science, ex- 
perimental had first found 
through the academies’ provisions for anatomical 
In the eighteenth 
century science was beginning to become too spe- 


medicine support 


and physiological investigations. 


cialized for this approach, but a few pioneer uni 
versities started fostering scientific research seri 
ously. The great flowering of university researc] 
in Germany in the nineteenth century brought in 
its train such spectacularly successful results that 
the independent institute was revived for specific 
branches of science, including the medical. Thus 
by 1900 the afforded numerous facilities 
for medical investigations, most of them in Eu- 


world 
rope. The tremendous expansion of medical re- 
search in the twentieth century has been firmly 
based on these foundations. 
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neeived in the third dimension see the view \s) Skopas of Paros, in Gortyn in \readia, 
vouthful with Hygeia, in Pentelic marble 
Lvsippos The strong sentiment in sanias VIII, 28, 1; and in Tegea, standing 
upposes the activity of Skopas. But Hvygeia at the sides of Athena, in Penteli 


modelling of the features goes bevond — Pausanias VIII, 47. 1 
snow of Skopas. His heads restrict the 7. Brvyanxis, in Megara, with Hygeia. Pausanias 
to the eves and mouth, while the cheeks = [40 


Much more similar is the head 


the back, fig. 3), and thus presupposes the 


1 
re 


6. An Asklepios in bronze mentioned by 
ol Pliny XXXIV, 7 

nze statuette of a philosopher in the Metro 
Museum of New York, where the surface 


1 11 


Is furrowed and modelled by 


> 
ow 


8. Kephisodotos of Athens, son of Praxiteles, 


statue later in Rome, temple of Juno in Porticus 
~ 1) ~ - > 
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tue of Demosthenes, by Polveuktos. dated = 


cordia in Rome Pliny XXXIV, 80 
ith its cheekbones standing out fron 


; \ 0 = 10. Phyromachos, in Pergamon, later in Bitl 
neager cheeks, although different in mood, See i 
1 1 1 : vnia. Polvbios NNNIT, 15,4. Diodorus Siculus, 
alist be compared tor the Stv le | bye reve. 
fore, tl the date of the bri XXNT, 46 (ed. Becker 
a7 5 11. Damophon of Messene, in Messene, As 


klepios with his sons. Pausanias IV, 31, 


nze statuette Is 


Z/O B a superb example of Gr 


\igion in Achaia, with Hvygeia. Pausanias 
\SKLEPIOS BY KNOWN 23, 7: in Megalopolis, with Hvygeia 
sibidoiees Pausanias VILE, 31, 1 

possible to name a definite artist 12-13. Timarchides and Timokles, 

We know from literature, a, in Elateia in Phocis. Pausanias \, . 
more than a dozen Greek artists 14-15 


s of Asklepios. They 


Nenophilos and his son Strato, 1 
group of seated Asklepios and standing Hyvgei 
Pausanias IT, 23, 4 

The t thus goes from the 
the late fifth century t 


(greek artists began to work for t 


conquerors in the middle of the second centut 
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Kalamis 1 
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sanctuary of Asklepios® (Ilias IV, 202-204; 
Strabo, Geographica IX, 5, 17), and of Epidauros 
and The 
ones in Epidauros appear from the fourth century 
B.C. to the Antonine period and thus must repre 
sent the statue of Thrasymedes (No. 4).° The 
seated statues on coins of Pergamon appear from 
the time of 


Pergamon, the most renowned ones. 


Kumenes, when they minted 
pre ybably on the occasion of the victory celebration, 
the Nikephorion, in 183 B.c., 


pe ri rd 


were 


the Antonine 
They have been brought in connection 
with Phyromachos (No. 10 This statue, how- 
ever, Was carried away in 157 B.c. by Prusias of 
Bithynia Historiae XXXII, 15, 14. 
Diodoros Siculus, Bibliotheca Historica XNXNI, 
46). It is, therefore, more likely that it was a 
Nikeratos (No. 9), which later may have 
been brought from Bithynia to Rome. We may 
that these statues 
chryselephantine, of gold and ivory, or akrolithic, 


of gilded wood and 


until 
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Fritze, H. von, op. cit., 39-41, 47 and 50-52, pls. I, 
29: 7 15 and iy: \ III, : 8, 16, 18, 19 (inside a temple De 
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fiir Walter 
Wroth, W., 
Greek coins, 
(inside a temple), British 
Die Sculpturen des Vaticantschen 
602-605, Galleria delle Statue no. 399, pl. 51, 
Arndt, P., La Glypthothéque Ny Carlsberg, pl. 
96, 1896-1912. Pouisen, F., Catalogue of ancient sculp- 
tures in the Ny (¢ Glyptotek, 88, no 92, Billed- 


tavler, pl. VII, 1951. Hollander, of. cit., 141-143, fig. 71 


arl sh rd 


A BRONZE STATUET 


rE IN CINCINNATI 73 
Jameson statuette belongs. The oldest and most 
frequently reproduced type found in statues, stat- 
uettes, reliefs, and coins is the one which we might 
call the Asklepios Neugebauer, because this scholar 
has written the best study on its many copies and 
adaptations (figs. 5-8).° 
(No. 3), although the coins of Man- 
tinea do not agree with the sculptured monu- 


It has been ascribed to 
Alkamenes 
ments.'® On the other hand, the type is found on 
many coins in other places of the Peloponnesus: 
Argos, Boeae, 
\sine—the 


Hygeia in 


Patras, Troizen, Las, Orchomenos, 


latter inside | 


Corinth, 


and with 


(II, $+, 5 


white marble It 


a temple 
Pausanias 
mentions the two sculptured in 


where 


is, however, also represented on coins, many from 
the fourth century B.c. to the third A.p.in Athens. 
\s the sanctuary of Asklepios was founded on the 
south slope of the Acropolis around 420 B.c. and 
at that time Alkamenes was the leading artist at 
‘ 


\thens, it is indeed quite possible that the original 


creation was one by Alkamenes made fot 


Neugebauer, K a, 


Kritik 


Asklepios 
romischer  Statuenkopien, 
ler archaeologischen 
1921. Lippold, G., Die griechische Plasti 
Irchacologie 3: 191, 1950. Kjellberg, 
klepios” in Sprakvetenskapliga Sallskapets forh 
1894-1897, 12-43, 70-112, Upsala, Universitets 
1898 


jram ¢ 


Gardner, Percy, ed., St 


Poole, Cata 
XXXV, 9, 
Gardner, op. cit., 93, pl. S XV 
90-92, 105-112 105-107, 


Reisch, E 


Greck coins, Pel ponnesus, 187, pl 
Imhoof-Blumer and 
Kjellberg, m. ¢ 


note 2 Cy 


1887 


replicas 
Oest. Jh S8, 1898 
1 Imhoof-Blumer and 


XXXV, Pausanias II, 21, 


Pausanias III, 22, 13 


Gardner, 

1 (Argos) ; 63 f., 
(Boeae); 8&1, pl 2 
Pausanias, VII, 20, 9 and VII, 21, 14. ( Patras 
except tor the 
pl. GG XI\ in temple 
R. St. Poole, Catalogue of h 
113: pl. XXIII, 2 (Asine) ; 
190, pl. XXXV, 18 
\sklepios on the votive 
p. cit., 105, fig. 44 

12 Head, Barclay V., ed. R. St. Poole, Cata { 

k Corinth, 80, 83, 8&9, pl mm 20, mae 5, 

1889. Gardner p f 
CAVE. Teos, Holland 


59, fig. 12. 


dress, thus certainly an acrolitl 


( Troizen) Gardner 
Greek coins, Pe 
135, pl. XXXV, 2 
(Orchomenos). See alse 
relief from Patras Holl 
Greek coms, 


XXII 10, 
25, pl. F 


and 
from 


Imhoof-Blumer 
Similar coin 
»p. cit., 
Imhoot-Blumer and Gardner, p. cit 150, pl 
EE III-IV. Pausanias, I, 21, 4 (Athens), Barclay Head, 
ed. Poole, Reginald, Catalogue of Greck coins, Attica, 
British Museum, 109, pl. XIX, 4, 1888. Svoronos, J. N., 
Das Athener Nationalmuseum, 3 v. with continuous 
numbering, Athens, Eleftheroudakis Verlagsgesellschaft, 
1908, 1911, 1937. Coins in text 266, fig. 146. Shear 
Josephine, Athenian imperial coinage, Hesperta 5: 31 
313, he 19, 1936 





Asklepios, Statue, Naples “1G. 6. Asklepios, Statue, Floret 


hoto. Alinari, 11072 *hoto. Alinari, 1221 


epios, Statue, Lateran Museum, hic. 8 Asklepiad, Statue of a physician, 
*hoto. Alinari, 6360 Rome, Vatican. Photo osciom, 2297 
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BRONZE 


& 
es 7 


C. 


From this center of Greek « 
took the 


god of healing 
| 


ivilization other artists 
inspiration for 
hus the 
‘ated a bronze 
Neugebauer 
movement; but 


he has a 


serpent-entwined 


their conception of the 
Megara, where 


(No. 7 


stronger 


coins of 
TVaXis cre 


} cult 
show the 


statue 
with a little 


represel ted 


typ 


when with Hygeia, 


ditferent type with sides, the 


under the left armpit 
Pergamon we 


inde ( d SO 


reversed 
staff (see 
Neuge 
frequently that we 
ichos (No. 10 
it to the 

time,’ just as the Athena Pa 


below ).2* In also find the 


bauer type, and may 
Phyrom: 


idapte d 


ittribute it who seems 


to have baroque style of his 


] 


rthenos was adapted. 


t+ [mhoof-Blumer and Gardner, op. cit., 5 f., pl 
VI-VII. Poole, op. cit., Attica, 123, pl. XXII, 

Poole, R. S., Catalogue of Greek coins, Mysi 
27, pl. XXVI, 7; 144-148, pl. XXVIII, 17; XXIX, 
2, 9, 11 (in temple with Hyg 
o- ZHAI, 1. 3-5: 163 oo pl. NXNNIII, 1-5. Fritze, H 
von, - cit., 39-41, oy pl. I, fig. 17 if gs. 10, 20, 
21; V, figs. 9, 10, 12 "16: VE figs. 15 VIE 13-15; 
Vill. hes. 3, Zz 4. : "10: IX, fig 16 oie last tl 
inside a temple); 15, 24 
16: 372, 


Amelung, W., in Rom. Mitt 
1901 and 18 1-16, figs. 1-4, 1903 


STATUETTE IN 


a 
zeia); 153-155, pl. XXX, 


nree 


Deubner, 


CINCINNATI 


It replaced the seated statue by Nikeratos (No. 9, 
see above). An Asklepios in the 
type is also attested for Kos by the 
in my possession (fig. 12) 
KOION in the 
Weber and last in the 
The group is frame 


Neugebauer 
Antonine 
with the 
Collection of 


coin 
inscription 
(formerly Hermann 
Collection of E. Gans 
d by an aedicula; the pediment 
The stance of \sklepios 
is somewhat wider than that of the Peloponnesian 
coins and the 


is carried by two columns. 


more ob- 
Verus dates the 


stattf i set somewhat 
liquely. 


in the 


The portrait of L. 
Antonine period, the same time in 
temple C in Kos was erected.'? The 


coin 
which 
Ne uge bauer 


type represents Kos also on the alliance coins be 


tween Kos and 


Halikarnassos, as well 


as between 
and Kos.!* 
It has rightly 


in his 


Samos 

been assumed that the Asklepios 

sanctuary on the island of the Tiber in 

also had Many Roman copies 
found in Italy, the best in 

merly in the Antiquariun 

Museo Nuovo on the (¢ 


Rome this type. 


have been Rome, for 
comunale, now in the 
Capitol (fig. 38) ; *® and one 
— vy on the 
land, now in Naples (fig. 5 


also 


found in Rome, Tiber is 


‘thers in 
(fig. 6), a statuette in Syracuse, and 


1 


Louvre with little Telephos 
Das Askle pre t von Pergamo» 
Bieber, M., op. cit., 107, fig. 423 (t 

id). Mustilli, D., J] Museo Mussolini, 146 

11, pl. LXXXVII, fig. 326 (statue type Neug 
with Pergamene head) 1939. The type 
sents Pergamon on the alliance coin with Mytil 

Worth, W., Cat. of coins, Troas, 214, pl. XLIII 

London, British Museum, 1894 

Formerly in the Collection 

6694; then in ¢ 

1955; now 


Rome, 


Weber, 
ollection Edward Gans, List 15, no 
in the possession of the author. A 

\sklepios and Hygeia on one base 
from Kyme: Wroth, W., Catalogue 
pl. XXIV, 6, British 1894 
17 Schazmann, P., ed R., Kos 
Heinrich Keller, 1932 
8’ Head, B. \  < italoque f Greek 
91, pl. XLIV, 4, Britis! 
10, of. XVI, 


Hermann 


group ot 


Museum, 
Herzog, 


ns 
Museum, 1897, 
(Asklepios and 


’ Neugebauer, op. cif ustilli, 77 MM 
solint, 118-119, Sal: VII Lavi, 
Rome, 1939. Her list 

Neugebauer, 0; 
Florence; pl II, 1 Nap les 1 
dte Antiken in Florens, 67 f., fig. 18 (Naples), Miinc 
Bruckmann, 1897. Kjellberg, op. cit., pl. IL (Florence 
Hollander, op. cit., 64 f., fig. 17 (Florence); 80, fig 
(Syracuse ) Libertini, Guida dt 


149, no. 690, fig. 44 


Syracuse ; 


Amelung, Fire 


Siracusa, Museo 
Louvre, Mus. no 
W., Notice de la sculpture antique 
no. 400. 


Paris, 1878. See also Berlin, 
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Athenian Coin. A: Head of 
Photo. J 


Guilmain 


Lateran (fig. 7) *! seems to be of a more advanced 
type and, therefore, has been brought in connec- 
tion with Byraxis, which is unlikely (see below ). 
The heads, of which size was 
found in the Baths of Caracalla and is now in the 
Museo Nazionale 


their 


one in colossal 


Romano (fig. 9),°* have in 


full hair a ring around which a broad fillet 


Fic. 11 Coin of 
B Statue of 
Formerly in the 
tesy Professor 


Kos. Silver. A: Head of Aphrodite; 
Asklepios. Magistrate Nikostratos 
Berlin Numismatic Museum 

Regling 


Cour 


no. 68, Hollander, op. cit., 47, fig. 8 
III, 2. Bltimel, ( 
Skulpturen 4, 


des funften 


Neugebauer, pl. 


Katalog der Sammlung 


antiker 
Romische Kopien griechischer Skulpturen 
Jahrhunderts Chr 78, K 131, pl. 14, 
Staatliche Museen. Verlag Schoetz, 1931. 
Neugebauer, op. cit., pl. III, 3, Lateran. 

- Helbig, W., ed. Amelung, W., Fiihrer durch Rom, 
3rd _ed., 2: 126-128, no. 1340, Leipzig, Teubner, 1913. 
Replicas: Neugebauer, op. cit., Hollander, 
op. cit., 77, fig. 29 K 129-130, 


pls. 12-13. 


Berlin, 


17, figs. 3-8 
/ 


Blumel, of. cit., 6 


Athena: B: 


BIEBER 


{|PROC. AMER. PHIL. SOC, 


Owl on Amphora, Statue of Asklepios 


Courtesy, I. Gans 


is wound, in contrast to the wreath on the Jameson 
statue. The hair is parted in the middle and the 
strands fall on the forehead. 

There are many variations of the Neugebauer 
type. The ones from Pergamon have heads with 
effective hair waves in the baroque style of the 


time of Phyromachos. The \Messene 


coin. of 


Fic. 12. Coin. of 
Asklepios and 


main. 


Collection 
Photo J 


Kos. Bronze 


Bieber 


Hygeia in temple Guil 


See above, note 15. 
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which may reproduce the statue by Damophon 
(No. 11) shows a closer, classicizing adapta- 
tion.*4 Attic votive reliefs on the other hand re- 
produce the Neugebauer type more faithfully,”° 
and therefore confirm the belief that here was the 
original creation by Alkamenes. 

Like many other Greek statues of gods or heroes 
Such a 
the beardless physician in the 
carries the serpent staff as an 
Asclepiad, a disciple of Asklepios (fig. 8).*' 


<a 


the Romans used the type for portraits. 
one 1s 
Vatican 


certainly 
who 


When we compare the Jameson bronze with 
this most popular and long-living Neugebauer 
type, we find general agreement in the attitude as 
a whole: 


feet standing in the same plane but at 


some distance from each other; right arm hang 
and fingers touching the t 
covered by the 
laid on the hip. There 
ditferences: the staff is not thrust into the armpit, 
but held away from the body; the 


ing loosely serpent stal 


left arm himation and the 


hand 
are, however, significant 


left hand does 


not rest in front of but behind the hip; the hima 


tion has a large overfold, so that the upper roll, 
laid below the breast, 


val 
eage 


is not made by the upper 
of the mantle, but by the ridge of the over 
fold 


1 


This combination of a voluminous roll of folds 


with a large overfold and the movement of the 


somewhat forward 


arms, for the right, backward 


for the left arm, confirm the date of the Jameson 
statuette in the Hellenistic period 


The overfold itself is, of course, a well-known 


feature in the classical art of the time of 


for example in the Zeus of Dresden 


Phidias, 
The differ- 


‘Imhoof-Blumer and Gardner, op. cit 
Neugebauer, / cit., 33-35, figs. 11 12 
p t., 109-110, fig. 47, and 122, fig. 56 
Das Athener National Museum, 3 v., 1, 
1937. (Text and. plates continuous ) Athens, Elef- 
theroudakis Verlagshaus, 264-66, nos. 43-44, pl. XXXV, 
1, Mus. no. 1346 and pl. XXXIV, 5, Mus. no. 1347, 
dedicated by Antidotos ; 293-294, no. 73, pl. XL, 4, Mus 
no. 1376; 681, no. 481, pl. CCLIV, 7, Mus. no. 104. The 
from the Asklepieion in_ the 
1., 356-357, no. 105, pl. LXV, 1, Mus. no 
\rndt-Amelung, / claufnahmen 
Skulpturen § 6 20-21, nos. 1219, 1221, 
Munchen, 1902 Attic coins with the 
Neugebauer: Svoronos, 266, fig. 146, 
second century B.C and continuing 
tury A.D 


66, pl. I 

Hollander, 
Svoronos, 
1908, 2, 1911, 3, 


also 


same type Piraeus, 


1407 ; 


Loewy, in 


Bruckmann, 
beginning 
into the third 


i 


“6 Neugebauer, of. cit., 38-42, fig. 13, pl. II, 3 


Amelung, Die Skulpturen Vuseums 


/ Vaticanischen 
1: 29-31, Braccio nuovo, no. 17, pl. IV, 
Reimer, 1903. Gisela, Ancient Italy, 54, fig 


174, Ann Arbor, Univ. of 1955 
Herrmann, P., 


Berlin, Georg 
Richter, 


Michigan Press, 


Skulpturensamlung Dresden, [’er- 


BRONZE STATUETTE 


IN CINCINNATI 


\sklepios, ¢ 


ence -from_ the is obvious: the 


> 


folds, particularly in the back (fig. 3 


Jameson bronze 
are much 
rounded in the bronze 
than those of the fifth-century statue despite its 


t 


deeper and much more 


large size. 

A similar overfold to that in the Dresden Zeus 
is also used in the type of Asklepios which, to judge 
by the numbers of copies, was the second most 
popular representation of the healing god. It was 
first investigated by Furtwangler. There are 
more than twe nty marble copies, the best be ing 1! 
and a 
good torso in Kassel (fig. 13).*° It is also repre 


s 


Leningrad, in Rome (Palazzo Altemps 


ler anttken Original-Bildwerke, no. 68 witl 


Der Dresdner Zeus, 
99-110, pls III, Wien, 


56-60. fies. 35-37. Frat 


é chy s 
ll., Dresden, ; i. Ay. 

} Benndorf, 
1898. Schrader, H., Phidias, 


furt am Main, Frankfurter Verlagsanstalt, 


echischen Plast 


8 Furtwangler, Weisterwerke der g) 


363-369, fig. 50, Leipzig, Giesecke and Devrient, 1893 


Bieber, in Ath. Mitt. 38 1913; 
Die antiken Skulpturen und Bronsen in Kassel, 16, no 
14, pl. XXII, Marburg, Elwert, 1915. Arndt-Amelung, 
Lippold, Emselaufnahmen antiker Skulpturen 8: 41-42, 
no. 2368, 1914 (Palazzo Altemps). Kjell ‘Asklepios” 
in op. cit., 82-84, replicas in note 2 umel, op ie 


265-268, fig. 1, eadem, 
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NO eFC  Nn  on, 


BIEBER 
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Votive Relief to Asklepios and his Family, from Kynuria, in 


Photo. German 


sented in free 
Asklepios fourth century 
(fig. 14) Later it was also used on a neo-Attic 
in Naples,*® 


and on 
struments. 


variations on votive reliefs to 


which belong to the 


base medical in- 


boxes for 
When we compare the Jameson statuette with 


t 


the two most popular classical types Neugebauer 
and Leningrad, I believe we can say that it is a 
1938. Jones, 
v1 231, 
cp d., 239, no. 46, pl. 93, 
Vise Vussolini, 
pl. XX, 70. Here list of replicas and variations 

‘Our fig. 14 is Athens, National 
Stais, V., Marbres et bronzes du 
1910. Svoronos, op. cit., 351 
\sklepios is followed by his 
also Duhn, F. 
1887. 


Stuart, Sculptures of thi 
Giardino, no. 7, pl. 90; 
Oxford, 1926. Mustilli, 
Sala del muro Romano, no. 20, 


S, K. 332, pi. 3S, 
Palazzo det Con 


servatori, 


25-26 


Museum, no. 1402. 
Musée national 239, 
352, no. 100, pl. XXXV, 4; 

sons and daughters. See 
von, in Ath. Mitt. 2: 214-216, pl. XIV, 

Naples Mus., no. 
di Napoli, no. 289. 


heroine 


6670. Ruesch, Guida del Museo 
Asklepios as son of Apollo and a 
follow Zeus with the sons of 
Zeus from heroines: Dionysos, Herakles, and Hermes. 


Hollander, op. cit., 466-467, fig. 349. 


here together 


Arch. Institute, 


\thens. 


] ' . noihinatian ] 
Liele slic combination and 


two. The next parallel to it seems m 
figure of Asklepios turning to his right and 

ing on his staff represented on Athenian silver 
152-150 B.c. 10B 

It is used here as a symbol next to the owl, where 
in many celebrated 


tetradrachms issued in (fig. 


cases such as_ the 
The superb head 
of Athena reproduces that of the Athena Parthe- 
nos (fig. 1OA). 


Head, Barclay \ ‘ ed Poole, Reginald, Cata Ite 
of Greek coins, Attica, 64, pl. XI, 6, 1888. Imhoof 
Blumer and Gardner, of. cit., 150, pl. EE Il. Hol 


lander, op. cit., 60, fig. 13 


statues, 
Tyrannicides, are represented. 


\ similar Asklepios occurs on a 


Svoronos, Jean (Johannes 
Behrend Pick, Les monnates 
6-13, Munich, Bruckmann, 1923 
Numismatic fine arts, List no. 15, no 
Gans kindly lent me the coin for 


Sboronos) finished by 
d’Atheénes, pl 49, 1 3, 
1926. Gans, E., 
3422, 1955. Mr. 
reproduction. 

33 Tmhoof-Blumer and 
BB, V, VI, VII, XII, 
mms; €C.. I. VE. Vib 
XIV-XV_ (Tyrannicides), 
IX-XV. 


Gardner, op. cit., 
Mitt, SVE. MVE... KEK, XX, 
ViTEL, XIV, XV, AVHI: DB, 
Kim, mee EE EV. VE, 


139-152, pls 
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Statue of yhi Hopkins | 
\lthauset 


of the ist f Medicine 


hive! 
Baltimore Courtesv of 


Institute 


Roman bronze medallion of the time of the Em 


peror Hadrian The classical period became the 


ideal of all following periods, the Hadrianic being 
one of its greatest \thens the clas- 
uninterrupted,** as is 
; statuette It 


so near to the two earlier types that the date, early 


revivals In 


sical tradition lived on 


shown also by the 


Jameson ill 


Is Stil 


third century, is again confirmed 


There are no exact sculptural replicas of the 


Jameson statuette, but only a few Roman copies 
; ' 


f a similar type, particularly a statue in Johns 


Hopkins University (fig 


a mediocre one in 
Kopenhagen,** and one Hadrianic period 

*Grueber, H. A., Roman medallions, 5, no. 15, pl. 
VI, British Museum, 1874 
14 lovnbee, Jocelyn M.., 
matic Studies 5: 138 
York, The American Numismatic Society, 

Cf. Bieber, M., Atticism in the late 
early third century, T/e 
58-70, 


Hollander, of. cit., 61, fig 
Roman Vumtis- 
XL, 4, New 
1944, 

fourth and the 
§ ulpture of the Hellenistic a ., 
New York, 1955. 

Excavations at Olynthos 12 


Johns Hopkins Press, 


medallions, 


with note 106, pl 


Univ. Press, 
David M., 
136, note 8&8, pl. 182, 3, 
1946 

Poulsen, F., Catalog tent 


Columbia 
6 Robinson, 


Baltimore, 


sculpture 


BRONZE STATUETTE IN 


CINCINNATI 


11 black marble ( di le [ Ila 


Ostia 


l decorative 
and now in the (¢ apitoline 
( fig 16 Ii 
is that the himation 
hanging from the left shoulder is visible, not hid- 
den by the overfold. Its counterpart represents 
Zeus ior us it is 


doubtful whether Zeus or Asklepios is represented 


stvle, found in 


Museum at Rome 


this statue the 


main ditference corner of the 


and in many statues preserved 


This is also true for a decorative 
Museo Chiaramonti of the 
torso from 


statuette in the 
Vatican,®® and of a 
Kos in 


Constantinople Similar 


\sklepios figures are also to be found on Attic 


votive relief 


\ y y 
Vy Carisde? Giypt 


195] 


Stuart, 


Kopenhagen, 

5 Jones, 
tolino, 278, Salone 5, 
Press, 1912. Hollander, 

Amelung, op. cit. 1 

pl. 43, 1903. 

40 Mendel, G., Catalogue i : . 
Mus. no. 1560, Musées impériaux ottomanes, 1914 


410, pl. CLXXXVII, 4, 


121, fig. 55 see 


*+ Svoronos, op ens 


650, no 
Mus. no., 


Hollander, 


2933 
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Torso of Asklepios found 


Courtesy of Professor David M 


The Jameson statuette is certainly much more 
strongly in the classical tradition than is the third 
among the more popular types. This originated 
in the fourth century B.c. and before the middle of 
the century, for an example has been found in 
Olynthos, by Philip 


of Macedon (figs. 17—-18).4* Others were dedi- 


a town destroved in 348 B.c. 


i 


Potidaea, ¢ Jropos | fig. 19), and Epi- 
The serpent staff is shown under the 
right armpit. The left arm 


left instead of the 
and the body leans to this 


is supported on the right 


dauros.! 


hangs loose ly 


The 


over it, 
right hand 


Reisch, ‘“Amphiaraos” in Festschrift fiir Otto 
ndorf, fig. on p. 139 
Robinson, David M., Excavations at 
130-137, pls. 115-119, 
1946 
‘8 Robinson, ibid., pl. 117 
I., Praktika 
Otto Benndorf “Amphiaraos” 
irch. Anz. 60. (Oropos, our fig. 19). Wolters 
P., Ath. Mitt. 17: 1-15, pl. Il (Epidauros), 1892. See 
also Robinson, op. cit., 133-134, fig. 3 


Munich) 


‘ Olynthos 12 


Baltimore, Johns Hopkins Press, 
(Potidaea). Leonardas, 
Reisch, E., in Festschrift 


143; cp. 139-147 and 


59-62, 1887. 


1895 


(statuette in 


in Olynthos Fic. 19. 


Robinson 


BIEBER 


PROC AMER. PHIL. SOK 


found in 
Archeological 


()ropos 13 


Torso ( JTOpOs 
Photo. German 


Institute, Athens, 


hip above an overfold the curved folds of which 
spread out from beneath the fingers. The mantle 
has slipped down from the left shoulder and is 
held together in a knot under the armpit by the 
staff. From this point the folds radiate over the 
left arm. The execution of the earlier examples 
is rather flat. It becomes much more rounded in 
the many this 


Hellenistic 


variations of type which can_ be 


] 


credited to the and 


Roman periods. 

Some add a larger triangular overfold, for es 

New 

Others have a smaller and rounded over 
like the statue set up in the 

Casino in the Villa Doria-Pamfili at 

20-22) ..4 


ample a torso in the Gallatin Collection in 
york.” 


fi id, 


wall of 


(figs 


> 


RKome 


The most frequent Hellenistic reworking of this 
type is the one where the left shoulder is also 
covered and the folds radiating from the armpit 

44 Bieber, M., in Arndt, P., and Walter Amelung, 
Einselaufnahmen antiker Skulpturen 15: 42-43, no. 4487, 
1938. Here list of replicas 


Arndt and Amelung, op. cit. 8 


5 Tj ypold, G., in 


23 


1914 
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Nos 


nahmen antiker Skulpturen 


Aut 


Kinzel 


Municl 


Rome 


ourtesy | 


( 


in Villa Doria-Pamfih, 


Asklepios, 
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23. Head of 
Museum 


British 


Melos, British 


Trustees of the 


found in 
Courtesy of the 


\sklepios, 
Photo 
Museum 


from. the 
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founder of Cyrene, who, like Asklepios, was con 
sidered a son of Apollo. variations with 
the mantle drawn up to the breast are the Asklepios 
accompanied by 


Roman 


y a boy carrying a cock in the 
sanctuary of Juturna on the Forum Romanum 
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curs in Athens.*? When the sanctuary had sev- 
eral temples of different periods, as in Kos, several 
types could be adapted. On the other hand, the 
sanctuaries frequented by many people from dif 
ferent cities might receive imitations of the images 
in the homeland of the votaries, or the cult statues 
of the most celebrated sanctuaries could be used. 
This explains why so different 
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seated. 


cult statue 
Beside the classical Neugebauer type attributed 
to Alkamenes (figs. 5-9) and the Hellenistic 
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Fic. 3 Statuette of Asklepios, in the Fr 
Museum, Dresder 


Bruno Schroder 


37 Side 
Hygienische 
Photo 


of the 
and it 


middle of the 
has the 
teristic of 


1OB) ; 
strong classical charac 
the Hellenistic period. 

The Jameson statuette is an original work. It 


second century 
] 


(hg 
tradition 
\tticism in 


is a sure indication of an original conception that, 
in contrast to the contaminations, the 
drapery of the mantle is well understood. That 
the two classical types, the Neugebauer and the 
Petersburg-Kassel type, are based on a good tra- 


Roman 


dition, is also shown by their understanding of 
the original drapery; yet there are typical man- 
nerisms and errors found in many copies of the 
Roman period. For example, the severest copy 
of the oldest type, formerly in the Antiquario 
and Museo Nuovo (the 
Museo shows in the side 
view (fig. 38) that the two vertical edges of the 


mantle, which hang down at the left side, meet 


Comunale the 


Mussolini ),** 


now in 
former 


with their backs in such a way that only a flat 


off-set, which 1s hardly visible, separates them 


~See above, note 19 
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View of Statue of Side View of 


the Museo 
Capitol, 


Askle- 
Nuovo 


Photo. Faraglia Rome 


from each other. Yet the two between 
the two vertical and the lower horizontal edges 


are clearly indicated by 


corners 


; the 
corner between the upper horizontal edge and the 
front vertical edge, where it hangs down behind 
the left arm. 


tassels, as is also 


Only the corner between the upper 
horizontal and the rear vertical edge is not visible, 
because it is covered by the front part of the mantle. 
The arrangement is still clearer in the small rep- 
licas in the Museo Nazionale Romano delle Terme 
( fig. 


37) and in Syracuse,“ where the two lower 


tassels are laid on the omphalos next to Asklepios, 
and the separation of the ridges of the vertical 
folds is a little deeper, although still not as true 


as the original must have had it. The rear tassel 
is attached not to the corner between two edges 
but to the ridge of one edge. The same is true 


for the beardless Asklepiad in the Braccio Nuovo 
"9? Museo Nazionale ourtyard, 


52. Hannibaldi, G., Notizie degli Scavi, 81, no. 6, 
§, 1935 Neugebauer, cit a 


Romano delle Terme, 


Syracust 





90 MARGARETE 


(above, fig. 8). The separation of the two ver- 
tical edges is indicated, but they are designed flat 
and parallel to each other. In the Asklepios in 
the Lateran (fig. 7) the two ridges are no longer 
separated at all. The whole side is brought for- 
ward like a facade, and the front and back 
are fused together. In a replica of the Collec- 
tion Torlonia *° the same facade-like arrangement 
has been used, and many parallel folds to the ver- 
tical ridges make the arrangement still more un- 
clear. A small replica in the Museum of Hygiene 
(Hygienisches Museum) of Dresden, of which | 
owe photographs and sketches to Bruno Schroder 
(fig. 36),°' is a variation in which the hand holds 
a fruit to feed the snake. Here the separation of 
the two parts of the mantle has entirely disap- 
peared in favor of a fusion of the two ridges into 
the continuous back of a single fold. 

In the second classical type, the Petersburg- 
Kassel 13 . the 
the ones 
living model 


(see fig. not only lower 


two 


two 
corners, but also 


cated. As the clearly 
demonstrates, the corner between the upper hori- 


upper are indi- 


(fie. 35) 


zontal and the front vertical edge hangs above the 
overfold, with its tasseled corner in front of the 
left thigh. The lower rear corner is not on the 
ground beside the front one, but hangs higher up. 
\ll this is clearly indicated in the Kassel replica 
(fig. 13), although the work is flat. A> similar 
superficial but reliable arrangement occurs on a 
statue of the same type in the Museo Nuovo, for- 
merly in the Atrium of the Capitoline Museum.* 
\Vhen we turn to the Jameson statuette we can 
that in contrast it is flat, 


schematic, nor a confused work, such as we find 
The 


neither a nor a 


in Roman copies. corner between upper 
For Asklepios in the 
the one in the Braccio 
Museo Torlonia, no. 94 
Statuette in Dresden, H. 


Schroder 


Lateran see note 21, and for 


tl Nuovo of the Vatican, note 


0.52. The 
was 


designs were 


when Bruno 


\lbertinum, the 


made director of the 
Museum of Sculpture at 


The model, fig. 35, 


Dresden. 
taken in the Berlin Alte 
was director of the De- 
partment of Greek and Roman Sculpture. The 
arranged before the statues there See 
Bieber, M., Griechische Kleidung, pl. LI, 2-3, and LII, 
1-2, Berlin, W. de Gruyter, 1928. Eadem, Entwicklungs- 
/ Tracht, 32, pl. XVI, 1, 
1934. The man who 


deceased Wolfgang 


was 
Museum when Bruno Schroder 
draping 


Was original 


}, »? - Lo 
scl IT¢ aer scien 


Mann, 


I 
griecht 


Be 
modeled for us is the 
Horneffer. 


rlin, Gebrtder young 


sculptor 


Jones, 
40-41, 
Museo 


Stuart, Sculptures 
Atrio no. 41, pl. 6, 
Mussolini (Nuovo) 


of the Capitoline Museum, 
Oxford 1912. Now in the 
Sala VIII, no. 9 
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edge and side front edge 1s, ot course, hidden by 
the overfold as in the Neugebauer type (figs. 5-8), 
in contrast to the Petersburg-Kassel type (figs. 
13 and 35). The second corner is indicated at 
the end of the overfold. The third corner hangs 
from the fold pressed against the body by the left 
hand. The fourth corner hangs outside the left 
leg (see figs. 3-4). 
fect The folds are beautifully drawn, 
finely differentiated in the different parts of the 
drapery. 


Dress and body are in per- 
balance. 


The breast, shoulders, and the right arm 
as far as it is visible, are well modelled. 


CONCLUSION 


I therefore consider the Jameson statuette to be 
the votive offering of the work of an Attic artist of 
the early third century B.c., using motifs from the 
classical period, but transferring them into the 
Hellenistic style with good understanding for the 
organism of body and drapery. The sculptor was 
not a leading master, but an excellent and well- 
schooled artist. 

The development of the various types for the 
representation of Asklepios was the following : 
The main, very harmonious types were created in 
the late fifth and early fourth centuries. The 
Hellenistic period used and varied these dignified 
types, tempering them to its own style and filling 
them with more individual and human 
with gentle and compassionate feeling. The Ro 


features, 
man period copied the classical types, but often 
made mistakes, particularly when the sculptors 
combined them in an eclectic way with each other. 

This development agrees with the history of 
and its 


medicine divine 


god.*! 


exponent, the healing 


There were physicians already in_ the 


t Heiberg, L. L., eschich ler Medizin, in 
Iwan von, Handbuch {ltertumsz , 
yy. Otte, 5, i. 2; 1925 Nilsson, M. P 
Geschichte der Religion, ibid. 5, 2, 1; 762-764, 1941 
Edelstein, Emma J., and Edelstein, Ludwig, <Asclepius 
\ collection and interpretation of the testimonies. Pub 
lications of the Institute of the History of Medicine, 
v., Johns Hopkins Univ. 2, 1945. This last 
complete and very collection of the 


neglects the 


Muller, 


issenschatt ed 


work is a 
written evi 
production of art 
excluded. When 
discussed (2: 214231) a 
Thus the seated 
standing at his side is not a 
216) but 
that Asklepios “always wore a 
shows lack of 


dress. The 


useful 
dence for Asklepios, but 
Statues, architecture, coins, etc., are 
the image of Asklepios 1s 
great lack of knowledge is 
Asklepios Hygeia 
“favorite” grouping (p. 
p. 72). The assertion 
chiton” (p. 217) 
well as of Greek 


shown. 
and 
unique (see above, 
knowledge of art as 


healing god never wears 
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earlier periods, as testified by Homer, where 
Machaon and Podaleirios, the sons of Asklepios 
from Thessaly, accompanied the army to Troy 
and healed the wounded (J/liad II, 729-733; IV, 
193-194; XI, 219, 833-836). 


self a physician who received 


Asklepios was him- 
the knowledge of 
medicinal drugs (pharmaka) from his mythical 
teacher, the wise centaur Chiron (Jliad IV, 218 
219). He was not yet a god but, like Hippolytos 
represented in Troizen by Timotheos in the guise 
of Asklepios (Pausanias II, 32, 4), he was one 
of the healing heroes of whom many were ven- 
erated in different parts of Greece. Such a one 
was Amynos, for whom Sophokles was a priest ; 
but later the poet dedicated an altar to Asklepios 
and composed a paian, a cult song for Asklepios 
(Philostratos, “ita poll. Tyana IIT, 17).8° This 
is the time when the sanctuary on the south slope 
of the Acropolis was given a cult statue, probably 
by Alkamenes in the Neugebauer type (f 

It was only then that \sklepios displaces 

healing heroes and gods, i 


\pollo in 


] 8] le < laurel 


even as he 


father auros and in 


over crown 


plains why it is that, in contrast to other 


the tvpe ot \sklepios developed relatively 


\nother healing hero was Amphiaraos in Oro 
The sick who came to his sanctuary had to 


pos 


fast, bathe in a cool spring, 


\sklepieia (Pausanias I, 34, 


and sleep, as in the 
1-3). I think it is 
Oropos (fie. 19 


possible that the torsos in 1g 


and 


(figs. 17-1! lo not vet 
1] 


Asklepios but the older 


in CIvwnthos represent 


as the 
\mphi 


particularly 
rel 
ot Archinos in Athens and others, 


type is also used on the votive relief for 


ounterpar 


lonumel 


507-508 

139-147 \mpl nd 

frophonios were represented in the ty Asklepios 
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and later for the Hellenistic Koan type (figs. 11 B. 
24-29). 
teaching of Hippocrates, who lived in the classical 
period when the two classical types 


The medical school of Kos is built on the 


(figs. 5-8 and 
figs. 13 and 35) were created. The physicians 
there practiced medicine in the sense of the oath 
of Hippocrates, today still sworn by young physi- 
cians. Like Hippocrates, who was born in the 
island of Kos but traveled through Greece and 
Macedonia, the physicians of the school of Kos 
were highly regarded and went to other countries 
to practice the healing art built on experience and 
observation of nature. Alexandria also brought 
forth great physicians, furthered by the knowledge 
there 


and its 


of anatomy studied This is the period 


when medicine god became humanized, 


when the beautiful classical form of the type be 


came enlivened with the sensitive expression of 


goodness and sincere compassion, as in the 


1-2) and the head 


Jam 


statuette Melos 


(figs 


dauros. Here 
\pollo, was sea 


statues he 


appear 
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votive 
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They were not interested in research, as the 
Greeks were, but their writers like Varro, Pliny, 
and others embodied the Greek medical knowl- 


edge which remained alive in the Greek 


world. 
Pergamon won world fame in the second century 


\.b. when Galen, later physician under Marcus 
\urelius for little Commodus, was schooled here 
in 145-149. During the period of Hadrian and 
the Antonines, Asklepios became the guardian of 


BIEBER 


PROC, AMER. PHIL. SOC 
the health of Emperors and Caesars and _ finally 
also of the general public. Pergamon and Kos 
received new temples in the Antonine period, to 
which many The Romans and 
the Romanized Greeks continued to use the older 
types of Asklepios, particularly the classical ones, 
and combined them in their eclectic (figs. 
33-34), just as they did with medical remedies, 
philosophy, science, and art. 


statues belong. 


Waly 





A MANUSCRIPT OF VOLTAIRE’S CANDIDE 
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Princeton 


WHEN Candide was published, the Due de la 
Valliére sent a letter to Voltaire (s.d.n.1., f. fr. 


12901, f. 176) in which he stated: 


Le 


pre 
peut 


docteur 


Ralph s'est done fait 


Candide a 


la 
jamais 
‘tre livre ne s'est vendu avec plus de vivacité, 


mettre 


sous 


sse et paru il y a huit jours, 


on le trouve charmant, l'on vous nie, et 


sur le 
Paris, c'est le seul qui soit trouvé faible, 


nomme, ye 


lon ne me 


croit pas, l'on pense comme mot 
chapitre de 
mangeons de jésuite est déja un proverbe, la circon 
stance dans laquelle ce livre a paru est singuli¢re, ces 
bons pet 


es ne sont pas aujourd'hui dans leurs jours 


de triomphe, et l’affaire de 


Portugal ne leur fait pas 


honneur 


It is easy to CONE ture from the Duke's little 
note that he had already before the appearance 
ot the book had some ac quaintan e with its con- 
tents. His reference to Dr. Ralph as the author, 
his judgment of the twenty-second chapter which 
seems to have been an antecedent judgment, give 
a slight indication that he had known the work 
before the first edition. 

Indeed, there is another bit of evidence which 
confirms this suspicion. Quérard, in La France 
Littéraire (Voltaire, Volume X, p. 323 ,1s respon- 
sible for the legend (for in reality we do not know 
to which he refers) that the Du- 
chesse de la Valli¢re had received the manuscript 
of Candide: 


the document 


Voltaire en le 


de la Valliére, qui lui fit répondre qu'il aurait pu se 


avait envove manuscrit a la Duchesse 


passer d’'y mettre tant d’indécence, et qu'un écrivain 
tel que lui n’avait pas besoin d’avoir recours a cette 


ressource pour se procurer des lecteurs. 


Beuchot repeated the story in the short intro- 
duction he wrote to Candide, but without giving 
any source for the legend. 
full it. It is not surprising that 
Voltaire made copies of Candide before having 
the work published. We have Wagniére’s story 
that he made a copy of the work for Charles 
Théodore at Schwetzingen, and there is a strong 
presumption in favor of that story since the 
Elector’s references in his letters of the time lead 
one to believe that he had absorbed the general 
spirit ot Candide. 


ky idently, he yave 


credence to 
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l 
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niversity 


In the light of all this evidence, it is surprising 
that those who have studied the circumstances 


giving rise to Candide have passively accepted 


the opinion that there is no longer any existing 
manuscript of the work. Perhaps the real reason 
for this attitude is the categorical statement ol 
Morize in his very excellent edition of the conte 


p. LAN “Nous 


aucun brouillon de Candide. 


n’avons aucun manuscrit, 
I] est vraisemblable 
qu'il en existe encore des copies manuscrites, 
mais les bibliothéques de Paris et des départe- 


ments n’en possédent aucune.’” This statement 


coming from a worker, as scrupulous in his work 
as Morize has always been, is not encouraging to 
any voungster starting out on a ot 


areer re- 


search. \lorize does qualify it with a reference 
to a manuscript owned by M. Paul Desjardins, 
but which, being posterior to 1775, is obviousl\ 


of scant value in establishing a in throw- 


text o1 
ing light upon its composition. 

There is none the less a manuscript of Candide 
at the Arsenal Library, no. 3160 of that library's 
collection of manuscripts. It seems to have been 
there ever since the end of the eighteenth cen- 
having been bought, according to the his- 
tory of the library (Volume VIII of the Catalogue 
général, page 148) trom the library of the Duke 
de la Valliére. It was described in the Cata ogue 
général under the number 3160 when the cata- 
1888. 


cury, 


it could have 
all of us all this time is 


logue was issued in How 


been overlooked by an 
incredible mystery 


3160 Voltaire, Candide 


mss. provenant de la Bibliotheque du 
Valli¢re 


oir: Cat 


Duc de la 


V de Nyon N S864. 


The Catalogue de Nyon is the six-volume cata- 
logue of La Valliére’s library made by the book- 
seller Nvon ainé around the end of the eighteenth 
century. Under the number 8864, 
succinct description of the item: 


he gave a 


8864. Candide, 
Mss in-4 


ou 
Cart 


l’optimisme, Voltaire. 


par 


There is no doubt that this particular manu- 
script was the very one which Voltaire presented 
FEBRUARY, 1957 


- 


3 





94 IRA O. WADE 


to the Duchesse de la Valliére before the work 
was published. As such it should give an inter- 
esting version of the story not in its completed 
form (that was not achieved until the text was 
finally established in 1761 


Voltaire deemed worthy 


, but in the form which 
to circulate. In other 
words, this is the original version of Candide, or 
at any rate the original version until a more 
authentic manuscript can be located. 

The manuscript is not in Voltaire’s hand, nor 
is it in the characteristic hand of Wagniére. In 
one respect, it offers a very peculiar phenomenon : 
in places a wrong word was transcribed, imme- 
diately scratched out, and the right word forth- 
with added, not above this line, but on the line 
itself. One is tempted to infer that the author 
himself must have been writing his work currente 
calamo. 
the 
enough with the work to allow himself to take 


It seems, however, more probable that 


secretary doing the copying was familiar 


P.2 
mattologt 
De votre figure et de votre mérite 
cing pieds SUX pouces 


chassé 4 grands coups de pied dans le cu 


Cunégonde /a perle 
sS f 


Candide s’évanouit ad ce mot 


rappela ses sens avec un peu de mauvais vinaigre 


en lui donnant un gobe 


nous 
cette maladie 


vingt-huit mille vérolés de chaque cété 


gens changed to stipandiaires 
disait repliquait 
Car si tout car dit-il 


il n’y a done ni chute ni perdition punition 


et lui montra prépara 


2 


un cabinet doré 
Don Issachar 


scilitillation changed to scintillation 
jusqu’a l’age de six 
qui 

homme trés galant homme 


Ul he G GW bo 
hm UTR w 


= 


l’aga 


nommé Robek 


que tous ceux qui le saluaient étaient tentés de le battre 


qu'on était tout déconcerté 
que 


(the rest indeciferable) 


est particuliére aux Chrétiens 


[PROC. AMER. PHIL. SOc. 
chances, and that these changes represent slips 
which he made and caught immediately. They 
are entirely too numerous, though, to admit of 
this interpretation. The only explanation at all 
plausible is that Voltaire dictated the work 
directly to his secretary. In fact, a manuscript 
catalogue at the B. N. states categorically that 
the manuscript was dictated by Voltaire. 

In addition to these changes, there are correc- 
tions in Voltaire’s hand. From the point of view 
of the story, many of them are of no great im- 
portance, although for one studving Voltaire’s 
style, a small and apparently insignificant correc- 
tion may take on an added importance. The 
point here is not that Voltaire was still touching 
up his copy in 
form. 


an effort to give it some final 
These corrections are straightforward evi- 
dence that the manuscript passed through his 
hands, that he gave it careful attention, and that 
he disposed of it as he wished: 


Pangloss enseignait la metaphysico-theolo-cosmolo- 


for nigologie 

for taille 

for quatre pouces 
suppressed 

for la plus belle 
added 


added 


suppressed 
capitaine de cavalerie qui l’avait en droite- l’a la 
ligne devait a 


suppressed 


nous added 
aux Chrétiens suppressec 
huit suppressed 


disait suppressed 
suppressed 

perdition suppressed 
punition added 
montra suppressed 
prépara added 

for dérobé 

Don added 


Ourdos changed passim to Don Issachar 


for dix 


homme suppressed 
qui added 

added 

added 

suppressed 
suppressed 
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68. — présent 

73. sans toucher aux feuilles 
76. Ne manquez pas 

89. entre sa Majesté 

95. acheta tout ce qui lui était 
97. dix mille autres piastres 
103. 


A MANUSCRIPT OF VOLTAIRE’S CANDIDE 


suppressed, then added 
for ces feuilles 

for n’en 

for avec 

added lui 

added 


vaisseau submergeant était un Espagnol et que celui du 


vaisseau submergé était un pirate Hollandais 


103. 
105. 
110. 
144. 
LEZ. 
112. 


je t’al retrouvé 

pensez-vous 

soudain 

Martin 

on jouait une piéce nouvelle 


un ¢ onseil dé 


que vous avez eu tort de pleurer. 


et l'auteur ne sait pas un mot de persan. 


for revu. 
for croyvez 
added 
added 
added 


Monsieur je vous prouverai demain dans une brochure 


La scéne est en Perse 


Les ac teurs 


sont trés mal coeffés et l’ouvrage est contre les bonnes 


mccurs. Ecoutez-moi bien. 
(Westphallienne. 
Je crois dit l'abbé etc. 
Mr Ralph. 


Candide ne l’écouta pas. 


come dans le 


added 


manuscrit de 


added 


Nota que vers la fin de ce chapitre quand l’exempt dit 
on arréte tous les étrangers, il doit au lieu de ces mots dire 


CeCUuUX-CYV : 


Monsieur on vous arréte pour avoir 


battu un clerc pendant que vous étiez 


a l’agonie. 


The manuscript can be helpful in determining the relationship between the three editions 59 


597, and 59”, 


It will be recalled that 59% was given as the first edition by Morize, and, after various 


’ 


modifications by Torrey, Tannery, and Gagnebin, has become once more the accepted first edition. 


592 is distinguished from 597 in five places: 


lL) pi o3 
597 does make a new paragraph 
p. 41 sor “car 
il ne pouvait étre ailleurs. 
sont. (¢ 
"ag 
Univers. 


‘ar tout est bien. 


* does not make a new paragraph beginning 


Mais il ¥Y 2 Otc. 
Mais il vy a ete. 


dit-il, tout ceci est ce qu'il vy a de mieux, car s'il y a un volcan a Lisbonne, 


Car il est impossible que les choses ne soient pas ou elles 


dit-il, c'est une nécessité que si un Univers existe, ce soit le meilleur des 
Or, dans le meilleur des univers, tout est bon, tout est bien, tout est au 


mieux ; consolez-vous, réjouissez-vous, et buvons.”’ 


59 
59 
59? précisément 


597 précipitamment 


Nos filles se trouvérent presque toutes en un moment 
Toutes nos filles se trouvérent presque toutes en un moment 


592 does not contain the paragraph ‘Candide était affligé de ces discours,”’ etc. 
597 contains the paragraph “Candide était affligé,”’ etc. 


The manuscript is in accord with 59% in the first 
item, that is it begins a new paragraph at ‘‘Mais 
il y a une raison suffisante”’ (p. 18 of the manu- 
script). It the variant of 
dit-il, c’est une nécessité que si un univers existe”’ 
etc. (p. 24 of the manuscript). 


contains 59" “car, 


The manuscript 


does not accord with either 59¢ or 59 in the third 
item. It 


offers rather a variant of its 


‘“Toutes nos filles se trouvérent 


own: 
presque en un 
moment tirées ainsi 4 quatre soldats”’ (p. 49 of 
the manuscript). 


As for the fourth item, the manuscript agrees 
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with 597 in ‘“‘ils se levérent précipitamment” (p. 
73 of the manuscript). Only in the last item 
does the manuscript agree with 597. The item, 
page 242 of 59°, “Candide était affligé de ces dis- 
cours,”’ does not occur in the manuscript. 

From these indications, we can only conclude 
that 597 in its basic differences with 59? offers a 
more authentic text than 59%, always assuming 
that for textual purposes the manuscript does 
not carry final authority. It certainly shows an 
earlier version of the work than any printed text. 

This last statement can best be seen in the way 
Voltaire struggled with the text of Chapter XXII 
in the manuscript. It will be recalled that La 
Valli¢re stressed that Chapter XXII (the Paris 
chapter) was the weak one of the book. Voltaire 
either judged the chapter weak or at any rate 
became convinced of its inadequacy, for in 1761, 
he gave it a thorough overhauling. It was, in 
fact, the only important modification he made in 
the whole work after the 1759 editions. That 
he had difficulty in composing this particular 
section is from the the 
manuscript at this point. As a matter of fact, 
there are two “Chapter XXII" sketched in the 
manuscript. 


evident condition of 


rhe first one carried three sections 
referring to the miracles at St. Médard Ceme- 
tery, the affair of the ‘billets de confession” and 
Damiens’ attack upon the king. 


Un moment aprés il passa prés d’un cimetiére, 
c’étaient des cris, des hurlements horribles. On eut 
dit que tous les morts étaient ressuscités pour faire 
cet épouvantable sabbat. 
Abbés, 
vieilles qui aboiaient, qui gringaient les dents, qui se 
roulaient par terre, qui sautaient, qui chantaient des 
psaumes, qui tremblaient et qui buvaient en criant: 
Miracle, miracle. 

Ah! bon Dieu! dit Candide 4 Martin, est-ce ainsi 
que la capitale d’un grand roiaume est faitte! Quelle 
différence de ce cloaque a la ville d’El Dorado. 

Ils n’eurent pas fait cent pas qu’ils furent arrétés 
par une foule de peuple qui criait encor plus fort que 
la premiére bande, autour d'une douzaine de biérres 
couvertes d’un drap noir avec chacune un bénitier au 
pied. Candide et Martin s’informérent du sujet de 
ce tumulte. 


Il vit des petites filles, 


des Colporteurs, 


des 


des sacristains, des 


Un bon homme du quartier leur dit, 
Messieurs, est-ce que vous ne savez pas quel impét 
on a mis depuis peu sur les morts. Candide lui jura 
qu'il ne savait rien de ce qui concernait les morts et 
les vivants de cette pauvre ville, qu’il était étranger, 
qu'il arrivait et qu’il comptait en partir incessam- 
ment. 

Hélas, Mr. dit le bonhomme, on présente aux 
mourants depuis quelques mois des billets paiables 
au porteur pour l’autre monde, que tout homme a 
l’'agonie doit signer, et s'il ne signe pas, il n’est pas 
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enterré. En voici douze a qui on refuse la sépulture. 


Cela mettra la peste dans la ville. 

Le postillon qui conduisait les deux voiageurs eut 
beaucoup de peine a passer. A peine furent-ils 
arrivés a un carrefour voisin plus puant mille fois 
que tous les morts du quartier qu’ils virent tout en 
tumulte. Les boutiques se fermaient, on courait de 


tous cétés sans savoir ot. On 


criait a l’assassin. 


Chacun sortait de sa maison. On hurlait-mille voix 
demandaient A Candide et & Martin: venez-vous de 
la cour? Est-il pris? A-t-il révélé ses complices ? 
Candide et Martin aprirent enfin avec bien de la 
venait de se 


épouvantable, un 


peine, qu'il commettre un 


inoui 


attentat 
crime chez vingt autres 
nations, un assassinat qui faisait frémir et verser 
des larmes. Il se passa une heure enti¢re avant 
quils peussent gagner une hétellerie un peu honnéte. 


On leur servit & souper. 


The second version of Chapter XXII in the 
manuscript does not contain these passages. In 
general, it is much closer to the text as it was 
printed. The section dealing with the Academy 
of Bordeaux and the red sheep, as well as the 
subsequent episodes have already been incorpo- 
rated in the second version. Evidently, Voltaire 
was aware of his difficulties and was still hesitant 
about which version to adopt. The reason for 
this hesitancy is quite clear: Voltaire was having 
difficulty in grasping the reality of Paris. Hav 
ing lost contact with it over a period of ten vears, 
he could not tell whether his Paris was the Paris 
of the 40's (i.e., the Vision de Babouc) or 


50's. 


the 
He tried to give it the structure of the 
50's, but the Paris of the 40's kept interposing 
itself. Finally, Voltaire made a third version, 
as everyone now knows, beginning with the edi- 
tion of 1761, in which the hifteen-page section 
(beginning Morize, p. 150, 1. 65, and extending 
to p. 165, 1. 269) was added to the second version. 
All he could do to round out the ‘‘reality’’ of 
1760 was to invent the Marquise de Parolignac 
and her salon: it was sufficient to ‘‘bring to life”’ 
Chapter XXII. La Valli¢re who found 
the manuscript chapter weak and Grimm who 
thought that the original printed version of 1759 
“ne vaut pas grand’chose”’ must have both been 
satisfied with the final draft. 

We now come to the text as a whole. In spite 
of the tiresomeness of the technique, it is neces- 
sary to mark the variants and, if possible, draw 
some general conclusions concerning the impor- 
tance of the manuscript in the interpretation of 
Candide. These variants for convenience have 
been established upon Morize’s edition which is 
the standard. 
ters and 


Even 


In each case we have given chap- 
line. When necessary, we 
plained the nature of the variant: 


have ex- 
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Title: L’optismime 
Chapter 


grands Seigneurs 
theolo 
mattologie 


doit avoir le plus grand chateau 


Chapter Il 


10 I] n’avait 

11. et mourait de faim 

Pt. la nécessité le contraignit daller demander 

laumone 

19 merite 

2h. SIX pouces 
tirer la baguette 
cll lie 
a la fois 
il essuva Six 
douze mille 
septi¢me course 
un grand sens 


dans tous les journaux 


FTI 


telle que ] imais 

mondes possibles 

le (Te Deum 

en cendre 

acheva 

de méme) Presque toute la province était 
ainsi détruite 


4] ( hassé pout les beaux veux de Mile ( “‘unégonde 
41 chassé 
41 


70 l'emmena 


73 dans sa manutacture 


a grands coups de pied dans le cu 


dans le cu 


Cha pte r I\ 


il lui fait manger 
detfendre sa fille 

il s'enquit encor 

dans le cu (main de V. 
faire 

fut la source 


(génération) et qui est évidemment l’opposé du 


grand but de la nature i.e. qui souvent méme 
empéche la génération 
Les Turcs, les Persans, les Indiens 
100. deur nature 


S CANDIDE 


for L’'Optimisme 


for puissants 
for theologo 
ior nigologie 


for doit étre le mieux logé 


for n’avant 


for mourant de faim et de lassitude 
for il s'arréta tristement 


for tail 
for cine 
for hat 
lor almatt 
omitted 
for deux 
lor quatre 





for troisi¢me 
for génie 


omitted 


for telle qu'il n’yv en eut jamais 
added 

for des 

for en cendres 


for achevat 


added 
omitted 
idded 
suppressed 
for lamena 


for ses Manulactures 


lor fit 

for la deftendre 
added 

for au cul. 

for produire 
for souche 


omitted 
for les Indiens, les Persans 
for la nature 
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Chapter 
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80. 
87. 
101. 


Chapter 


Ge 
Q). 
20. 
28. 
38. 


Chapter 


‘. 

18. 
24. 
32. 
59, 
62. 
65. 


Chapter 


46. 
67. 
éD. 
84. 
87. 


100. 
107. 


Chapter 
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V 

(des mourants et des morts) Pangloss . jusqu'a 
raison universelle (59) 

consolait 

étant 

ou d’Opporto 


VI 


un bel auto-da-fe au peuple 

en cérémonie 

d'une mitre 

qui n’avaient pas 

sans que je sache méme précisément pourquoi 


Vil 


(main de Voltaire) 
vieille 


prépara 
la bonne 
la bonne vierlle 
(réver > ti regardait 
répliqua la dame 

coups de pied dans le cu 


le dos 


VITI 


le fil de [histoire 
je ne nierai point 
Ourdos 
les filles 
rien de st beau sur la terre 

qui était 

quand je vis sous une mitre et sous un san benito 
de Bulgares 

m’a donc cruellement 

préte d 

Je gotite 

c’était jour 


IX 


et étend 

de la belle Cunégonde 
il entre, z/ voit 

bien d’un autre 
qu’ils s’éloignent 


Chapter X 


qui avatent fait révolter 
d’infanterie d discipliner et 
cette vieille femme 
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omitted 
for consola 
tor étant 
omitted 


for au peuple un bel 
grande omitted 

de mitres 

tor point 

for sache pourquol 


for montra 

bonne added 

for la bonne femme 
for et 

omitted 

added 


for l’echine 


for son histoire 

tor pas 

changed to Don Issachar 
tor femmes 

for sur la terre de si beau 
for est 

for vis dans un et sous une 
for des Bulgares 

bien omitted 

for de 

for j'ai goiité 

le omitted 


vous omitted 

la belle added 
for et 

for d'une 

for s'éloignaient 


for qu'on accusait d’avoir 
for & commander 
for bonne 
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116. 
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X/ 


Je n'ai pas toujours eu 

Clément 12 [1730-1741 

en grace 

et qui me deshabillaient 

et en demandant au corsaire une absolution 
in articulo mortis 

on les dépouill 

a toutes 

(point cl 

de mulatres contre mulatres 

on combattait 

toutes nos filles 

comme chacun 

sans qu'on Manquat aux cing pri¢res par jour 
ordonnées par Mahomet 


XII 


jamais rien vu 

les uns acqui¢rent 

ma mission est finie 

mais Mile, SI vous aviez eu la peste, vous avoueries 
que cest un fléau cent fois plus horrible 

Elle est (comme dans le texte 

agée de quatorse ans et demti 

destruction 

m'amena 

petit fort) bdti 

dans des bateaux 

fille du 


huit 


Pape 


Sl vous ne m’aviez 


Chapter X 


Ee 
/ 


Chapter 


10. 


e jusqu'a proposition 


Li 
I 


4 belle Cunégonde saisit la proposition de la 


vieille, elle engagea 


et je me sens 

Figuera 

ne l’était pas 

(officieux) put lui étre utile, son Ame 
demeura avec Cunégonde 
(charmes) et lui promit de faire une 


fortune au Capitaine 


grande 


Amérique occidentale 
étaient déja conniies 
perdre de tems. 


XIV 


était bon homme 


VOLTAIRE 


’'S CANDIDE 


for eu toujours 
for Urbain dix 
for graces 


omitted 


omitted 

for dépouilla 
for tous 
added 
omitted 

for combattit 
added 


for on 


omitted 


jamais added 
for autres 
for taite 


added 


for quinze 
for peste 
lor me mena 
added 

for sur 

for d'un 

for douze 
pas omitted 


omitted 


added 

for sentirais 
for Figueora 
for point 
added 

Mile omitted 


added 
for méridionale 
added 
added 


un fort omitted 
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Chapter X V 


6. se furent retirés added 
18. le pére Didrice for Croust 


19. prit-2/ il added 


42. et je l’espére bien encore added 


Chapter X V1 


5 dans le camp paraguain added 


19. que dira le Journal de Trévoux 
39. devint percluc 
40. apercut 


omitted 
tor percluse 
for vit 


51 ils font des quarts for sont 


66. sur la mousse de omitted 


omitted 

for Cacambo 
bien omitted 
omitted 

for aporter 


84. Tout est bien, soit, mais 
86. Cambo 

106. et loin 

114. les mocurs et les lois 


120. rapporter 


Chapter XVII 


par le plus court chemin omitted 


leur espérance for leurs espérances 
le omitted 
les porta longtemps added 


emplissons de Cocos 


de rochers en rochers for de rocher en rocher 


49. (forme) et d’une matiére brillante, portant des 


hommes et des femmes omitted 


67. (dans) /e (moment for ce 
70 leur divertissement for leurs divertissements 
+3. (par) signe for signes 

86. 


une odeur de cuisine délicieuse 
88. car t/ faut savoir que 

89. (né) au Pérou 

101. dela maison 

110. pieces 


for délicieuse de cuisine 
for tout le monde sait 
for Tucuman 

for de 'hétellerie 

d’or omitted 


Chapter X VIII 


12. (lambris) du pays added 
for colibri 
for diamants 


a7. colibris 

18. diamant 

20. ne suis 4gé que 
le vieillard 
(situé) au bout 


for je suis 4gé de cent soixante et douze 
bon omitted 

for a un bout 

for vétirent 

for Candide 

for est 


(les) revétirent 

il (se mit) 

ce n’était pas 
quand i/ vous plaira 
une espace 


for quand vous voudrez 
for un 

for donner ordre 

for conduits 


ordonner 
conduit 


prétieux for curieux 
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Chapter 
4. 


79. 


82. 


83. 
91. 
97. 
98. 
103. 
ibys 
159. 
160. 
168. 


Chapter 


Chapter 


NO... 4. 


XIX 
de nos voyvageurs 
et vy périrent 
(quelques) journées 
de notre félicité; ils entrent dans Surinam, la pre- 
miére chose dont ils s’informent 


p. 126, I. 25 to p; 130, 1. 60 


Hélas! dit Candide en buvant et en pleurant, je 


sens bien malgré toute ma passion que je ne 
peux aller & buenos Airés. 
glait 


Mon amour m’aveu- 
Le 
meurtre de l’inquisiteur me fait toujours trem- 
bler Mon cher Cacambo, voici ce qu'il faut 
que je fasse. The the ol 


La Sainte Hermandad m’arrétera. 


rest like text 
\lorize. 
(cing) d@ (six) (millions) e 


tu es plus habile que moi 
tu n'as pas tué I’Inquisiteur, on 


! 
point de toi 


J apréte ral 


ne se détiera 


C’était un trés bon-homme que ce Cacambo 


Monsieur Vanderdendur  /e (maitre) 


navire 

Hollandais 

conter 

au (plus juste titre 
quelque gratification 


a démontré (sic) que tout est au mieux 


XX 

le mal moral et phisique 
les (prétres 

que jettant 

ou plutét sur ce globule 
devant qui 

aprit 

un (Espagnol 

ey Espagnol 


XX I 

J’y ai parcouru 

a ce qui 

passer 

non plus que toutes 


calomniateurs 
au port de Bordeaux 


XXII 


pour vendre quelques cailloux du Dorado 
pour son philosophe Martin et pour lui 
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deux omitted 
for v furent abimés 
for jours 


omitted 


tor 69 


a for ou 


77 in \Morize 


en for de 
omitted 


omitted 

for équiperai 
omitted 

omitted 

le added 

for vaisseau 

for Vanderdendur 
for raconter 
for a 

for gratifications 


for 4 demontrer son systéme 


le mal omitted 
for mes 

en omitted 
omitted 

for lesquels 
apercgut 

un added 

le omitted 


v added 

il omitted 

for aller 

de omitted 
omitted 

for & Bordeaux 


omitted 


added 
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car il ne pouvait plus se passer de son philosophe 
Martin 
laquelle proposa jusqu'a mourir de la clavelée 
cependant 
14. qu'il 
. 147, |. 21 to p. 149, lL. 3 
(passage) leur servent de guides, et leur font offre 
de services 
leur content l'histoire scandaleuse de la ville, et 
Celui-ci 
mena d’abord Candide et Martin a la Comédie 
(services) Celui-ci leur apprit toutes les nouvelles. 


leur offrent des plaisirs a tout prix. 


[1 leur conseilla de rester longtemps a Paris; il 
leur conta l'histoire scandaleuse de la ville, et 
finit par promettre a Candide la_ premi¢re 
femme sur laquelle il jetterait les yeux aux 
Candide fut 


spectac les. sensible comme 11 le 


devait, & ses politesses, mais il lui avoua qu'il 

ne pouvait pas les accepter, parce qu'il avait 

un rendezvous a Venise avec Mlle Cunégonde. 

L’insinuant Périgourdin l’engagea insensible- 
ment a conter ses aventures avec cette illustre 
Westphalienne. Je crois, (the rest as in the 
text, p. 165, line 275 

Candide a son réveil recut 

par le conseil de Martin 


de ( hac ull (eny iron 


de chacun (trois 


je me fterai 
vous v conduiré 
page 168, line 339 to page 


360 Le Frére 


n autre chapitre XXII 


que le moutot 

Candide dit 

point wa homme 

on joiia une piéce nouvelle 
62. un mot de Chinois 

63. et cependant la scéne est en Arabie 

64. 


(the rest as in the text 


un homme qui estime Locke et qui 


Monsieur je vous prouverai demain dans une 


brochure que vous avez eu tort de pleurer. La 
scéne est en Perse, et l'auteur ne sait pas un mot 


de Persan. Les acteurs sont trés mal cacffés 


et l’ouvrage est contre les bonnes mocurs. 


Ecoutez-moi bien. Candide ne l'écouta pas. 
Page 150, line 65 to page 165, line 269 
274. 


(conte) selon son usage 
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omitted 

omitted 

omitted 

for Candide 

different text (see above 


added 


omitted 


added 

omitted 

for recut a son réveil 
for son conseil 

lor 


d’environ chacun 


for chacun de 
for ferais 

lor mener 
omitted 


for le Norman 


for répondit 
un added 
for tragédie 
omitted 
omitted 
omitted 
omitted 


added (Voltaire’s hand 
omitted 


PHIL. 


Soc. 
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iy 
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48. 


59, 
76 
108 
126 
142 
151 
161 


( “ha bter 
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The chapter ends page 165, line 275. 

cette illustre Westphalienne. 

Je crois, dit l’abbé ete. 
de Mr Ralph 


est en blanc 


Comme dans le manuscrit 
(Voltaire’s hand 

recto et verso 
Line 
331 to end of the chapter as in the first 


chapter Ae. 


répete . tous les crimes imaginables. 


XX ITI 


dit Candide 
je SCals seulement 
il demanda) quel gros homme c’était 


tout va bien 


XXII 


~ } 


cattes), ches tou es gondoller 


millions) dans sa poche 
wait trés peu de (vertu) et de (bonhe 


elle 


a peine fut elle dans 


chantait 


iver beaucoup (d’attention 


meéde in 
Le Théatin 
a pmlotNe 


} } 
C elaill ( 


Théatin 


nom du 


} fy 


AUCONU 


On mia 


hy 
are 


YX I 


py 
a 


hoint 


Pox ocuranté) en baillant 


répondit 
de plus troid 
et surtout (les contes 
dans un homme du monde 


pour farre 


les antre ‘ 
tout (étonné 


} 


hori 


el 


141. en dix livres 


par des diables 


(personne) que je sache 


80 Platon a dit il v a longtems, que les meilleurs 


estomacs ne sont pas ceux que rebutent tous 
les aliments 
(beautés) et en effet ne voient rien 


seulement venus 


added 

omitted 

for qui était et 
lor est 


added 
lor ses 
correction by Voltaire 
lor et 

entrée omitted 
added 

lor ce 

for Frére Girotlée 
for Frére Giroftlée 
added 

tor fort 

for on parle 


lor point 
for pas 
added 
for dit 
for si 
added 
for dont 
for peut faire 
for astres 
lor fort 
tor assez 
for ou 
omitted 
for les 


added 


omitted 
added 


for venus seulement 
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Chapter XX VI 
16. dit (Cacambo 
20. (qui) servait 
49. avaient disparu 
50. demeuraient 
67. SUIVI 
88. nen ont jamais fait 
89. (a la Providence,) mais avec 
94. Ecosse 
108. qui /es donne 


reconnaissance 


Chapter XX VII 
be dit 


Q, de ces Six 

14-22 Ces 8 lignes n’existaient pas dans le manuscrit. 

De “Mais, dit Candide” jusqu’a ‘ne mérite pas 

notre attention.” 

29. répondit Cacambo 

31. qui a peu 

33. six écus 

41. Figueroa 

44. en pirate Ture 

45-47 le Pirate to Scutari 

48. Ce pauvre Prince 

60. je ne scais pas 

61. aurait pu 

104. (Vous les aurez, Mr) repartit Candide 

114. ma sceur 

118. s’embrassaient tous, t/s parlaient tous a la fois 

120. quien valait bien 

120. et qui lui jura par Abraham, qu’il n’en pouvait 
donner davantage 


Chapter XX VIII 


6. a travers 
sur la plante 
d’un pauvre souverain 
(mais) vous 
elle fut mal nouée 
un si horrible cri 
étendu sur la table 
mon cher Pangloss 
correction of Voltaire: 


... Leibnitz ne pouvait (pour pouvant) pas 
avoir tort, et harmonie préétablie est d’ailleurs 
(the rest as in the text) 


Chapter XX IX 


4. continuaient Je récit de (Voltaire’s hand, added) 
leurs aventures 
et sur les causes 
qu'il allait enfin 
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for reprit 

for versait 

lor ayant 

for demeurérent 
for accompagné 
for pu faire 
added 

tor Corse 


for le 


for disait 


for dans ces six 


omitted 

added in the margin in the Voltaire’s 
hand 

trés omitted 

for trois 

for Figueora 

added 

omitted 

pauvre added 

pas added 

peser omitted 

added 

chére omitted 

ils parlaient tous omitted 

for de la valeur de 


omitted 


for au 

tor sous 

pauvre added in Voltaire’s hand 
added 

added 

for grand 

for sur la table étendu 

added 


for contaient leurs aventures 
added 
added 
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Chapter XXX 


nulle envie 
et n'en. dit rien 
d'attrape r ainsi 
et le prudent 
Pour Martin, comme 
passer souvent 
chargés de tétes de Bachas 
cadis) qu’on envoyait en exil 4 Lemnos, a Miti- 
léne, a Erzerum 
qu'on allait présenter a’ sa Hautesse 
$3) On vovait venir to Sublime Porte 
osa leur dire un jour 
vaut le mieux 


VOUS AVES 


tous 


101. pendant quelques heures 


parce que c était histoire du 1Our 
mais jamais je ne m’intorme 
dix 
avec ma 7 
ral Cu 
\thalia assassinée (Voltaire’s hand, added) par 
Joida, et (added, V's hand) le fils de Joida 
assassiné pal Joas 
156. ‘Tapissier (changed by Voltaire to menuisier 
163. si vous n’aviez pas été en Amérique 
165. perdu tous vos moutons du bon pays d’ Eldorado 
emporté quelques diamants du bon pays d’Eldo- 
rado 


It is clear from these variants that the manu- 


throw ad- I am 
composition ot the 


original text of Candide It will 


ditional light upon the 


conte, and even give us some clue as to the the Li 
moment of composition. A striking omission in the 


in the manuscript version, for instance, is the 


present time. 


Valhiére manuscript 


Society. 
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for aucune 

for on n’en 

added 

added 

added 

flor souvent passer 
d’Effendis, Cadis omitted 


omitted 

added 

omitted 

for un jour leur dire 
for est le pire 

{or nous avons tous 
omitted 

added 

for mais je ne m‘informe jamais 
for vingt 

lor mes entans 


ior nous avons eu 


for couru l’ Amérique 
omitted 


added 


episode of the slave at Surinam. Phat, 
script will add much to our knowledge of the as other 


omissions, will need careful 


undertaking to make this study 
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expeditions colony move- 
ments are traditionally well the ant 
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subfamily Dorylinae.? But until recently, changes 
of nest site in the colonies of these ants were de- 
scribed as sporadic and irregular, somehow en- 
forced on a nutritive basis. Both Heape (1931) 
and Fraenkel (1932), reviewing the earlier evi- 
dence, classified the driver and army ants as ir 
regular emigrants rather than migrants, as the 
colonies were presumed to undertake changes ot 
nesting site only when booty had been cleared 
from an occupied area. This conception proves to 
be wrong (Schneirla, 1946). 

Recent investigations (Schneirla, 
1949; Raignier and Van Boven, 195: 
emigrations in these ants occur in_ periodicities 
characteristic of species, through other than nutri 
tive causes. My own investigations have centered 
around two species in the tropical American genus 
Eciton, known as The functional 
pattern of these species, in all pri ybability the most 
specialized in the subfamily, will be 
first, and a theory formulated which may throw 
light on conditions in other dorylines. 


“army ants.” 


] 


ce msidere ( 


CYCLIC FUNCTION IN 


ECITONS 


THE EPIGAEI( 


THE NOMAD-STATARY PATTERN 


Activity Phases 


Contrasting 


The species Eciton hamatum and I 


are among the few in the subfamily which may be 


that they have evolved a 


dominantly terrestrial way of life. 


termed epigae ic, Mm 
Their nesting, 
raiding, and emigrating occur mainly on or above 
the surface, in contrast to the more subterranean 
Xavier College, Cincinnati, Ohio, particularly 
f larval development in F< 
In the cosmopolitan ant subfamily Dorylinae et 
Forel, 1891; Emery, 1885, 1910; Wheeler, 1910, 1922) are 
included two tribes of particular interest to this paper, 
tr. Dorylint Forel of the Old World and tr. Ecttonini 
Forel of the New World. In a recent taxonomic 
of the Ecitonu (1955) has 


formerly subgenera to 


survey 


Borgmeier raised groups 


designated as 


generic rank as 


follows: genus Eciton (= subgenus Eciton s.str.), genus 


Nomamvyrmex (g.nov.), genus Labidus ( subgenus (£.) 


Labidus) and subgenus (/:, 


genus Veiwamyrmea ( 


Acamatus). 


101, no 


1, FEBRUARY, 1957 


106 





CYCLIC PROCESSES IN DORYLINE ANTS 


TABLE 1 


DURATION OF PHASES (ALL-WoORKER BROODS ONLY) IN THE FUNCTIONAL CycLEes OF Two Eciton 
OBSERVED AT DIFFERENT TIMES OF YEAR (1932-1952) 


terns otherwise predominant in the subfamily i iton colonies these two phases 
In the tropics and subtropics of the world are regular alternation throughout the ye: 
| | | 


hundreds of other species all 


t 
( 


Da 
I 


more or less strongly fact has been established both through 


11 


hypogaeic, or subterranean, especially in their tinued studies of single colonies at various 


nesting activities, some largely or entirely sub- of vear and through the comparative stud 


1 2 1 
is colonies over shorter periods 


I 
tbh 


terranean in their pre dator\ Operations as well, numerou 


Ectton hamatum and burch present a strik- (Schneirla, 1949) As t 


ing regularity in all of their principal colony op- 


- = . ] . , 
erations, arly lated in its evolutionary back cies. The average 
ground to tl vsical conditions of surface life is seventeen davs f 
Their 


tS range of just three days, but 
m rhythmic proc phase is shorter and more variable 
ms in these — difference is indicated for hamat 
repetve — chelli this phase tends to be longer in 
Vhere on. The two species are more alike in 
in which tion of the statarvy phase, which is uniform! 


each ending in 
Ikach successive 


temporary nest or bivouac established in this phase 


: : : d Condit 
above the surface of the forest floor and 


1 1 1 -ec] t lur Ns in these species 
largely exposed except for a natural ceiling such as HCtaADI li durations im these speci 
Sar 


the undersurtace of a log from which it 


anges to. indicates a basis in r ar events affecting the 
the ground (Schneirla ct a/l.. 1954) colonies. Investigation shows that in all col 


There follows an interval of greatly reduced ac each of these phi ins and ends in close 
] 


1 1 1 : \denc nior “hy: ove 

tivity and relatively sessile existence in the colony, = Tespondence major changes in 
. 1, ; } 

the statary phase, in which raids are much smaller, © Cond 


and on some davs absent The colony now re- the colomes (of. cit.). For most of the year, only 


. . a}] ae ee — , a ww the eal 
mains at the same nesting site, usually in a well-  all-worker broods are present; however, the r 


ition of great broods always present 


sheltered place as inside a hollow tree or log, with tionship holds also for the exceptional sexual brox 
out emigrating. In these species, the behavioral Schneirla, 1948; Schneirla and Brown, 1950 


and functional properties of this phase are clearly evidence on colony behavior and brood devel 
distinguished from those of the nomadic phase. ment demonstrates (Schneirla, 1938, 1949) 
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not only the regular colony functional cycle but 
survival of the colony itself in these ants is based 
upon the concurrence of these conditions. 


Ieciton all-worker broods occur in distinctive 
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representing in 


mnatun 


functional ‘ Crest ot sine wave, 
emigrations Trough of sine wave, 


I (ne brood series is 
ly emerged callow workers at 
left, exposed bivouac cluster of tl 


tribution; at right, sheltered bivouac of the 


advanced brood as enclosed pupae 
Raiding pattern.—Left, tl 


é ree-system column raid « 


B-1 to B-2 


statary phase, 


previous night’s emigration line, 


system column raid of the from the 
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statary phase 
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rl th 
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successive generations, each with 50,000 indi 
viduals or more in £. hamatum, 120,000 or more in 
burchelli. As figure 1 shows, at the start of each 


nomadic phase a brood of mature pupae emerges 


STATARY PHASE 


PUPAE 


Cooomooom oC Om OOOO Oo Oe 


see? 


oeeesere4 


NOMADIC 


@ 8-st 


Cate tlteeeetane 


200 METERS 


nadic and statary Eciton tunctional 


large raids, 


line represents reduced raiding, absence of emig 


arrows represent daily 


eggs, larvae, and enclosed pre 


f 


nomadic phase, suggesting principal changes in brood dis- 


se, sug 


egesting new brood as egg mass centered below queen, 
the nomad pl ase, developed from the bivouac 

B-2 to B-3. Rt 

site B-st 
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rABLE 2 


CONCURRENT DarLy TRAFFIC COUNTS OF RAIDS IN THREE COLONIES OF EF. hamatum 


Records taken near bivouac between 10:30 A.M. and noon) 


15 


61 
IR 


either of these 
(See table 


actuality, as nomadic-phase rai 
output befor morning as 
uncommo 
brood undergoes its pre- 


1 deve lopme nt (enclosed within \s mentioned. both He ape 


MoWwMNg statary phase, a new (1932) re legate d the dorv] 


laid midway in the phase. sporadic emigrants rather than migra 


4 25 . - 1 - 1 
at intervals of J35—03/ assumption of Vosseler (1905) that colony 


wchellt, the ments somehow occur in response to exhaustion of 
; 


re food in the nesting locality. This assumption 1s 


tas eS ‘ ‘ ; ; 
year around, mtradicted by the evidence for Eciton raiding in 
t 


any break he occurrence of emigration (Schneirla, 

Raignier and Van Boven 
lusion from their 
frican dorylines. Whatever role loc: 


supply may have played in the evolution 


. 1 
ada similar cone 


resent, l in the statarv phase 
| | 

he 6 . . 1, sian “.. ee i . F. 
rood is Trek | julescent This dif hese ants. the determination ot 
activity level host prominently eX existing behavioral svstem 
of a difference in the daily mass 
Raiding, carried out on chemical 

g 


each dav, differs radically 1 Re Stee eee Sees Io assets oe eir pattert 


vclic seri ot displacements, alternating with rest- 
two phases. In FE. hamatuim, the é . : ; 


hne irla, 1945 


my movements 


typical nomadic-phase pattern of three large tree 

like systems of raiding trails (with terminal groups | processes, an important 

pillaging workers) contrasts sharply with the ond 1 of migration in general (Marshall, 1936) 

system usual in the statary phase h rts nightly bivoua comma gins “oe ne 

Systematic traffic counts for three col ae Te = 

ones of this species, taken daily, gave the results ee 
table 2. Within the ninety minutes before noon, successive emigratic 


ol movemet 


Fe ; : . hano 1 lool ] 1 n tron } ‘har 
when raiding traffic as a rule reaches its peak in anges its ecological situation trom that characte 


of the nomadic pl to that of the statary pl 
} 


the statary phase, both outgoing and incoming , 
YI = = (Schneirla ct al., 1954), a reversal somewhat comparabl 


traffic are more than twice as great during the to the vertical migrations whereby certain tropical birds 
nomadic phase as in the statary phase. lhe in mountainous areas reverse theit ecological situation 


estimated ratio of three to one seems closer to with seasonal regularity 
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Re prom al Stimulative Prog eSSCS Mn 


Social Function 


The fact is that in these Eciton species an emi 
gration can occur only as an outcome of a large 
raid, and that statary-phase raids are insufficiently 
developed to produce this result (Schneirla, 1938, 
1944)). The differential is provided by stimula- 
tion from active brood. First, callow workers are 
very attractive and excitatory to adults. From 
the moment these new workers emerge from their 
cocoons they are feverishly licked and groomed, 
and their almost incessant movements are power- 
fully stimulative to the older workers of the col- 
ony. Second, the more advanced larvae are very 
attractive and excitatory to 
stroke, 


who lick, 
Adult work- 
ers evidently derive a variety of tactual and chemo- 


workers, 
and handle them incessantly. 


tactic stimuli as well as secretory products from 
active brood at both of these stages, which always 
occur in the nomadic phase of colony function. In 
contrast, in the statary phase the brood, cocoon- 
enclosed and passing through the quiescent pre 
pupal and pupal stages, lacks potency in this re- 
spect. The cocoons, held in place or heaped in the 


bivouac interior, often have 


seem to a quieting 


effect upon the workers. Laboratory tests show 
that workers from a nomadic colony are more 
excitable and reactive than are those from a statary 
colony 
excitatory effects based on individual associa 
tions with brood usually do not 


stop with the 
stimulated worker herself but are transmitted 
widely through the colony, permutated and in 


creased through a variety of worker interactions. 
Through interindividual stimulative relations nor- 
mal to colony communication, colony excitation 
is maintained at a high level, as long as an active 
brood is present. Active brood 


or both) is the 


(callows, larvae, 


necessary) source of 
and brood 
excitation may be broadly represented as a mas- 


energizing 
high excitation in a nomadic colony, 
sive energizing effect essential to nomadic colony 
functions such as raiding and emigration. In this 


sense the (tactual and chemo 


stimulative effects 
tactic ) are expressible as a summated quantitative 
value differing according to brood condition at 
each point in the functional period. The results 
of our investigations bearing upon these considera- 
tions are expressed as an empirical curve in figure 
2, in which each of the postulated intra-colony 
energizing factors is represented quantitatively in 
its estimated contribution at different stages of 
the functional cycle, in relation to the theoretical 
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level of arousal essential for emigration, or the 
“emigration threshold.” 

This view of the stimulative process is based 
upon observational and laboratory studies with 
adults in relation to brood at various stages during 
the two phases of the cycle. Even casual observa- 
tion shows that the stimulative processes are not 
always unilateral, but are often reciprocal as be- 
tween active brood and workers, and at certain 
times even as between enclosed brood and workers 
In this general respect the Ecitons resemble other 
ants, for which Wheeler (1928) characterized the 
reciprocal relationship as “trophallaxis,”” or the 
exchange of food. Processes characterized by this 
term were held by Wheeler, on general considera- 
tion, as basic to colony organization and unity in 
the social insects. 

The army ants offer in detail a striking support 
of the trophallaxis theory of colony function and 
unity, if the theory is extended beyond the specific 
unplications of Wheeler's concept 
1952; LeMasne, 1953). True, the transfer of 
nutrient substances and other organic products is 


(Schneirla, 


common in the Ecitons (Wheeler and Bailey, 
1920; Wheeler, 1928): excited workers dump 
booty on larvae or larvae on booty, workers obtain 
cuticular secretions and the like through licking 


} 


larvae or callows, and sO On. a hese biochemical 


gains are no doubt contributive to and essential 


lal te 
brood development as well as to colony health and 
normal function. However, adult-brood relation 
ships go beyond nutritive gains as such to includ 
a variety of stimulative effects in the olfactory, 


Workers be 


come excited when passing close to larva 


gustatory, and tactual modalities. 


(even 


when separated by a gauze screen), and larvae 


also when workers are close, indicating olfactory 
arousal. A comparable arousal on a tactual basis 
is evidenced by the which artificial 


stimulation of larvae to their characteristic anterior 


manner in 


writhing motions stirs nearby adults to begin or 
to increase The touching of 
larvae by passing workers has equivalent effects 
The f “trophallaxis’” consequently 
must be extended from the effects of exchange of 


action. incidental 


definition « 


nutrient as such to the many and varied ways in 
which specific stimulation independent of nutrient 
gains arouses or increases action or serves to 
facilitate physiological processes in the colony 
The dissemination of stimulative effects is indis 
pensable for the normal function, organization, and 


unity of the colony. In these processes, nutrient 


gains although important constitute only a part of 
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< se as Concerns aro 
high intensity of large-scale worker functions. 
lings indicate that for the 
unctions of raiding and emigration, the aggregate 
of effects l be 

the major factor determining the level of 
The 
brood-energizing factor is therefore held to be the 
factor for and for 
propagation of the cyclic pattern itself (Schneirla, 
1952). In these 
the terrestrial Eciton colony may 
examined in further detail. 


(ur 


fin extra-bivouac 


+ 
i 


stimulative from. brooc 
] 
| 


may con 


sicte re 


colony behavior at any point in the cycle 


necessary nomadic behavior 


L938, terms, normal behavior 


] 


and function in 


he 


Now 


ANALYSIS OF THE ECITON NOMAD-STATARY CYCLE 


Brood-stimulative Factors in Nomadism 


The callow-excitation factor initiating nomadism: 


The shift from nomadic to statary function is a 


striking one in both FE. hamatwm and burchellt. 
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esents empirically 


ments of the total 


vel 


n the e it ot colony excit 


d vari itpu 


relatively 


day 


]- 
la\ 


It 
n 


colony 


a lethargic condition one « 


next 
ter dusk. 


raid and emigrates 


Stages a large 


at This is the day on which as a rule re 


trom 


moval cocoons of all of the mature 


pupal 
, usually the 
major part but not all of the brood in E. burchell 


brood is accomplished in FE. hamatuim 
The bivouac then becomes the scene of intense and 
growing excitement. The newly emerged callow 
workers are persistently active, rushing about in 
an erratic and “‘nervous” manner, feeding vora- 


the The 


workers are very responsive to these young adults, 


ciously in hours following eclosion 


often running up and dropping morsels of booty 
among them (Wheeler and Bailey, 1920), 
ing and licking their body surfaces. 


strok 
The level of 
general excitement in the population rises greatly 
over that of the preceding days, as is indicated for 
example by a noticeably increased responsiveness 
of the workers at dawn. This external stimulus, 
reaching a community already well aroused, ex- 
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cites the workers into a vigorous and_ rapidly 
growing exodus (Schneirla, 1938, 1940). The re- 
sulting raid, well above the statary level in excite- 
ment, numbers of participants, and in scope and 
complexity, exceeds the threshold essential for an 
emigration to occur as sequel. 

The eclosion of a mature pupal brood, by re- 
leasing into the colony a relatively sudden, massive 
social stimulation, initiates a new nomadic phase 
in previously statary colonies of both FE. hamatum 
(Schneirla, 1938) and E. (Schneirla, 
1944)). The one difference is a secondary one 
already mentioned, that in EF. 
the pupal eclosion is nearly 


burchelli 


namely, hamatum 


always completed 
throughout the brood on the first nomadic day, 


whereas in burchelli nomadism commonly begins 
with as much as one-third of the pupal brood (al 
ways the smallest members) still enclosed in co 
This difference suggests that the threshold 


of colony arousal essential to nomadic function 


coons. 


may be expressed in terms of a critical ratio be- 
tween the population of active brood and_ the 
population of adult workers.* 

Although the nomadic phase invariably begins 
in an explosive manner in these species, as figure 
2 indicates, the adult relation 
ship responsible for the change persists at high 


excitatory callow 


intensity only for a few days. But in these epigaeic 
army ants, the nomadic phase persists well beyond 
this time to a predictable end. For its continua- 
tion, new causal agents seem necessary. 


As may be seen in table 1, the nomadic phase 


normally continues to a duration of 16-18 days in 
FE. hamatum and 12-16 days in E, 


persistence ot the 


But 
condition through 
these species-typical intervals in the epigaeic Eci- 
tons due to the effect of the callow- 
stimulative factor which initiates the phase. For 
in about 5 days after the phase begins, the callows 


burchelli. 
nomadic 


cannot be 


have subsided markedly in the degree of excite- 


ment and variability of their behavior and in 
* Both brood and adult population are much larger in 

The may 
greater Communicative 
brood-excitation effect in a larger 
colony population than in a smaller one. 


tion is supported by the fact that in the 


burchelli colonies than in hamatum difference 
depend upon a disproportionately 
extension of the 
This assump- 
rare cases of 
E. hamatum becoming nomadic prior to complete eclosion 
of the mature 

the species ar¢ 


driver ants, 


pupal brood, colonies of maximal size for 

involved. Significantly, in the African 
Van (1955) find that 
statary intervals are broken by emigration before more 
than a minor part of the 
colony (always the 
mature for 


Raignier and Boven 
great nymphal brood of the 
largest individuals) is 
independent locomotion. 


sufficiently 
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soc, 
voraciousness ; they now behave more and more 
like adult workers. As their integument darkens 
during this interval, the callows become more dit 
ficult to distinguish from adult workers, both in 
appearance and in Laboratory tests 
that their effect upon adults 
tends to decrease sharply after the second post 


behavior. 


show stimulative 


eclosion day, and has reached a minimum after 
the fifth day (cf. fig. 2). 


Excitatory factors in the transitional stage 


But the colony does not therefore lapse to the 


low statary level of general excitation, either 


in extra-bivouac or in intra-bivouac activities. 
Worker populations maintain a condition of in 
creased excitement even in the absence of further 


field 


excitement, a 


brood-excitation factors. Colonies in the 


initial nomadic 


though decreasinegly, 


is 


continue their 
after brood other than callow 
l Workers 


ly re moved. 
held 
Cid) 


more active tor 


types has been large from 


nomadic colonies at this stage, in laboratory 
nests without brood, j 
| thar 


days 
statary colonies 


remain 


some 


groups of the same size taken from 


] 


On such grounds, a trace” 
iy 
qd 


in the worker population (fig. 


“metabolic factor 


may be postulate 
callow 


2), persisting from the stage of intens« 


excitation.” This condition, presumably a sur 
from the 


associated 


vival initial burst of brood-stimulative 
and nutritive gains, serves to prevent 


the worker population from lapsing to a state of 
low responsiveness and activity as external stimu 


lation from callows falls sharply. It may be 


postulated as essential to the continuation of 


nomadism in terrestrial Eciton colonies, although 
not as the main factor. 
nomadism 


Larval-excitation factor continuing 


In contrast to the more hypogaeic dorylines, in 
the epigaeic Ecitons the larval brood now begins 
to function as a major source of stimulation pro 
In E. burchell 


moting nomadism. lamatune and 


Such a_ factor 
behavior. As an 


seems involved in insect 
Long (1955) found that 
caterpillars of Pieris bra; 
stimulation furnished th 
interindividual 
gamma 


frequently 
example, 
mass feeding episodes in the 
sicae and the 
mations of 


extra rouge! 
contacts in 

induced a higher level of 
persist in specimens 
physiological trace effects of 


lative and trophic experiences in_ the 


cate rpillat s 
Plusia 
could 


throug] 


activity which 
solitary Comparably 


summated stimu- 


colony situation, 
Eciton workers from a nomadic colony, when 
tested individually or collectively in standard 


prove more reactive than workers from a statary colony. 


stimulus 


Ways 
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a new brood is produced roughly at five-week in- larvae (see table 3). Test groups of workers in 
tervals, from eggs laid midway in the statary the laboratory given larvae from a colony in its 
phase of the preceding cycle (see fig. 1). Figure fifth nomadic day become much more active than 
2 suggests how this brood enters as an essential groups of equal size given equivalent numbers of 

in colony function. When nomadism be- larvae from a colony in its second nomadic day. 
these larvae are diminutive, and as an ag- But at this stage, when the larval brood has just 


] 


(as compared with the callow brood) can begun to accelerate in growth rate, the cumulative 
v a relatively minor trophallactic effect. excitatory effect of this brood upon workers is still 


the young brood is concentrated in relatively | 
] 


the bivouac (fig. In the interval between the second 


‘o-larvae, this nomadic davs, there are 
stimulative ef the vigor of colony functions < n raiding 


icated 


9° - 


widely madism then is most sensitively affected by artifi- 


] ] 


] brood reductions or natural causes inhibiting 


on a 1 . 1 
rKETS largely Clal 
colony functions (Schneirla and Brown, 1950 


as figure 2. In the dry season, when environmen 


1 1 
14 


effect of the larval brood etfects are n nal, lavs recorded 
Its central position in 


extended, 


with larger 
ttended by intermedi 
Is obs« rved 

S1ZeS have 

by the histo 
Tafuri, 1956) 


nomadic dav, arv: roods at livided | two daughtet1 


ave func ‘lon irla, 56). In the two daughter 


castes h 
ig in the smaller nies of “48S A the first 9 day f a nomadic 


rABLI 


SUMMARY OF LAPPANO’S (195 RESULTS ON DEVELOPMENTAL CHARACTERISTICS OI 
TIME OF APPEARANCE IN THE ALL-WORKER LARVAL BrRoop OF E 


Smallest 
(pote ntial 


workers) 


Mainly by 6th | 7th nomadi 8th nomad ni | 13th (last) 
nomadic day day day nomadic day 


* Changes believed to indicate onset of capacity for salivary secretion in gland. These time values correspond 
closely to those established behaviorally for the onset of feeding in larvae: fi in the largest, last in the smallest indi- 
viduals of the series. 

** Changes believed to indicate onset of spin-substance secretion in gland nly after disintegration occurs in the 
blocked midregion of the gland can the acidophilic material (probable spinning fluid) pass anteriorly so that spinning 
may begir Chronology of histological change here also corresponds in general to times at which spinning ts obse rved 


to begin in the different larvae 
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ees 


COLONY ‘49 H-34 


Lorvol Series 


LENGTH (mm) 


600r 


NOMADIO DAYS 


length in the larval brood of a 
sampled (N = 50-100) at 
nomadic Upper curve, 
mm. of larvae (potential 
samples; lower 
smallest 


suc cessive 


in body 

Eciton hamatum 
intervals through a 
t 


body 


ic. 3 Increase 


colony ot 
phase. 
length in largest 
workers major) in_ the 
urve, body lengtl 
tential workers minima) in the 
intermediate 


SUCCESSIVE 


in mm. ot larvae (po 


samples 


points, average for each sample 


phase were recorded had to 


subnormal 


before the study 
4 days with 
no emigration, all between days 2 and 5 


terminate. There 


raids and 


were 
of the phase, and each colony failed to raid or 
move on the third day ; thereafter, in each daughter 
colony, function increased steadily in vigor to the 
normal level. 


ly, between 


that 
nomadic days, the worker 
population falls from its initial high level of ex- 
citement to the condition of the phase 
because the excitatory effect of the callow brood 
has fallen sharply and that of the larval brood has 


only 


The interpretation is normal 


the second and sixth 


lowest 


begun to rise. 


mated 


For this interval, the sum- 


effect of three indicated brood-excitatory 


factors is postulated for the maintenance of no- 
madic function in the colony. Although:each of 
the three factors then seems to be at a low point 
in its strength, as figure 2 suggests, their joint 
effect is normally sufficient to raise colony excita- 


tion threshold 


above the nomadic 


essential for 
function. 

But after the first few nomadic days the larval 
brood exerts a clearly increasing stimulative effect 
upon the adult population, evidently commensurate 
with its acceleration in growth This 
brood occupies an expanding central zone in the 


(fig. 3). 


bivouac (fig. 1), its larger members farther out 
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toward the margin, its smaller members inward, in 
proportion to size (Schneirla et al., 1954). As 
the phase wears on past its midpoint, more and 
more of the intermediate and larger workers be- 
directly involved with the licking, 
stroking or holding the larvae individually in the 


come brood: 
bivouac, feeding them, or carrying them in the 
emigration. As this brood progresses toward 
maturity, the intensity of nomadic function, as in- 
dicated by increases in the vigor of raiding and 


extent of emigration, mounts steadily to a climax. 


Review: stimulative factors supporting nomadism 

To take stock, figure 2 represents the estimated 
gross effects of the three principal social-stimula- 
tive factors postulated as essential for nomadic 
Factor 1, the 
callow-brood effect, is held to initiate the phase. 
Factor 2, the metabolic traces in the workers from 


function in the epigaeic army ants. 


excitatory and nutritive effects of active brood, 
is given a secondary role, yet evidently a critical 
one when other stimulative influences are at their 
lowest in the phase. In the epigaeic [citons 
factor 3, the larval stimulative factor, is at first a 

effect 
in relation to developmental status of the 


minor agent but increases in its excitatory 


roughly 
brood. It is this factor, replacing the 


brood etfect as major stimulative agent, 
held responsible for sustaining colony function a 


a high level through a nomadic phase of predict 


able duration. 


This phase and its termination as a sustained 


interval of nomadism seem unique to the [citons. 


In the last few days of the phase, larvae feed ce 
creasingly as maturity approaches and spinning 


begins, first in the largest individuals and last in 


the smallest. Paralleling this behavior change, 


Lappano’s histological studies summarized in 


> 


table 3 reveal in Eciton larvae a_ progressive 


atrophy of the basophilic salivary gland 
sociated with increase 
in acidophilic secretory substance associated with 
spinning. These changes are readily identified at 


tissue as- 


feeding, along with an 


this time, the former beginning anteriorly in the 
tubular labial-gland complex, the latter beginning 
posteriorly and progressing anteriorly until it has 
| These 


displaced 
the largest 


Ss 


the atrophied salivary tissue. 


changes, also, are identified first in 
larvae or potential workers major, last in the 
smallest or potential workers minima. but, as 
mentioned, although feeding drops off from the 
largest to the smallest members of the brood as 


spinning begins, the total excitatory effect of this 
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rABLE 4 


FREQUENCY OF RAIDING ON THI 


Eciton COLONIES OF 


enclosed and 


] 


colony has 


Statary 
Behavioral 
Che statary phase may be viewed as a condition 
in which the worker population has only a minimal 
from the 
brood is 


stimulation brood 


As long as the ad 


vanced enclosed, with little more than 


the behavioral processes of the worker population 
stimulate 
the bivouac, 


outside 
the threshold of raiding development 
for emigration is then reached 


statary phase nor- 


alone to large-scale activities 


essential 


(fig. 2). 


never 
Consequently, the 


CORRESPONDING DAYS Of 
DIFFEREN 


CONSECUTIVI 


STATARY PHASI 


Species (Schneirla, 1949) 


SERIES IN Two 


curred daily in the first few 


of the 


last few davs 


phase, but in the intervening days wert 


reduced in Furthermore, 


found in the 


frequency. paral] 
ferences vigor of raiding, 


are 
the strongest statary forays almost always those 
of the first few and the last few days of the phase. 

The greater frequency and strength of raids in 
the initial statary days may be attributed to the 
fact that the mature larval brood continues its 
cocoon-spinning activities for a few days after the 
statary phase has begun. Then, as laboratory 
tests show, the movements of the within 


their cases excite the adult workers to greater ac- 


larvae 
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Ss 


tivity, both in responding to the larvae and in gen- 
eral colony function. 


lasts a day or 


than in EF 


Significantly, spinning al- 
ways two longer in EF. burchelli 
hamatum, and, as table 4 indicates, a 
corresponding difference is found in the raiding. 

\ comparable effect of the brood on colony ac 
tivity occurs in the last few days of the statary 
the pupal brood is 


starting with the 


whet nearly 


mature. 
largest members, pig- 
mentation begins and reflex activities of increas 
first in antennal funiculi 


the trunk as well. 


ing intensity are noted, 


ind leg tarsae, then in Tests 
show that not only tactual stimulation, 


tactic effects also, 


but chemo 
are available to workers through 
these changes. In fact, the actual behavioral proc- 
esses through which mature pupae are finally re 
moved from their cocoons by workers arise through 
h stimuli, which cause the adults to pick up 
them them 


with some excitement, thereby starting the open 


cocoons, about and tug at 


s 


carry 


ipal struggles aid in enlarging 
+). 
The described variations in 


ings which pi 
) 


(Schneirla, 193 


colony function in 


1 


the course of a statary phase, attributable to rela 
1 } 


tively slight variations in the stimulative effect of 


an nclosed brood 


upon an adult population, fur 
ther emphasize the need to reinterpret ‘‘trophal 
laxis” as rec 


. Peta 
lprocal stiniulative 


be concluded 


processes. It may 
that the major brood-stimulative 
factors we have found critical for setting off a 

( the 
for maintaining this phase to its conclusion (the 


larval-excitation etfect ) 


lomadic phase callow-excitation effect) and 


owe their energizing 
force not to what exchanges of nutrient substances 
may be involved but to the efficacy of stimulative 
affecting the 


processes 


| level of colony behavior. 
Nutrient exchange may be considered a by-prod- 
uct, facilitative when present but not necessary to 
the brood-aroused communicative processes per 
mutated into higher intensities in colony behavior. 
Role of the Queen in the Eciton Cycle 
Regularity of reproductive 


processes: 


sehind these 


CVC le stands 


events of the Eciton functional 
the queen as the source of the mas- 
sive broods appearing at regular intervals. As 
she is solely responsible for the egg series of each 


5 
new brood, and as she produces these eg 


g series 
at regular intervals, she is in this sense the 

maker of the cycle (Schneirla, 1944a). 
formance is 
delivery of a great series of eggs within a limited 
period of < 


pace- 
This per- 


formidable, involving as it does the 


days about midway in each  statary 


C. SCHNEIRLA 
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phase. 


In &. hamatum the queen lays more than 
50,000 eggs at intervals of about 36-37 days, in 
FE. burchellii she lays more than 120,000 eggs at 
intervals of 32-37 days. What timing mechanism 
controls this rhythm ? 

The hypothesis of a control strictly endogenous 
to the queen can be examined at present only by 
indirection. There is one striking indication that 
periodic ovulation in the Eciton queen is not a 
response to an When a 
colony has its infrequent, usually annual sexual 


brood of males and 


internal “time clock.” 


fertile females, the interval 


] 


between broods is shortened by 


week 
This differ 
ence may be attributed to a more accelerated larval 


nearly one 

in both ot the investigated species. 
¢ 

with all 


development of the sexual forms that 
broods Schneirla 


1948 ; 
1952). But the queen's next egg 
] 


cle livered as 


worker (Schneirla, 
Brown, 
midway 1 
with 
although much earlier than 


is then usual, 


lowing statary time 


phase, in 
cvele 
dogenous control might have dictated. 


gests that the stimuli essential for oviposition are 


extrinsic to the queen, and come either fre 


physical environment or from within the 


situation. 


controls, none 


\mong conceivable extrins« 


obvious physical periodicities seems 


the more 


likely 


First of all, neither of the two established 
citon species rhythms falls into step with the 
any 


periods of regular physical sucl 


lunar phase sas Weber (1944 suggested 


event 


opposing a linkage controlled by such events is the 
fact that among a number of colonies operating in 
the same general area at any one time, no sig 
nificant correlation of phases is found 
1949: Schneirla and Brown, 1950 The 
must lie 


within the 


(Schneirla, 
answer 
somewhere functions of the 
Eciton colony itself. 

Figure 4 shows an Eciton queen in the fully 
contracted condition, which prevails through most 
of the | 


nomadic phase, and one in the physo 
gastric condition with maximally enlarged 


g gaster, 


normally invariable for these queens during the 
These con 
1944a £ 


queen is not 


period midway in each statary phase. 
ditions alternate 
making it 


regularly (Schneirla, 
that a 
necessarily a virgin or a young female, as was 
previously assumed (e.g., Wheeler, 1925; 
1933; Bruch, 1934). The time relations 
of the transition from one to the other of 
conditions in the two species are indicated in fig- 


wee J, 


clear contracted 


Be Te 
meier, 


these 


in terms of the gaster length of queens 
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¢ ; acorn 
the functiona 


n of the func 


citon colony is to npletion in the ovarioles 


trv and 


pl Vsogas 


ary phase, ; 
lasts about seven 
and about ten 


1 


why aoes 


| increase 1n 
of Hagan (1954) with the gaster) begin late in each nomadic phase, at 


queens of n hamatum and burchelli, and 1ot at some other time in the evcle 


others of the genus collected 


by me in Panama and The available facts indicate that the Eciton 


in Mexico, show that the increase in gaster length queen's periodic resurgence into physogastry is 


s ~ « 
1 


toward the end of the nomadic phase as indicated due to a change in her relationship to the colo1 


> I 
in figure 5 parallels the only progress of the cycle — based upon conditions which can arise, normally, 


into ¢ delivery (fig. 6). There only once in each cvele This 1 le time men- 


‘ 
a 
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DAY IN NOMADIC PHASE 
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queens ol l 
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tional cycle 


lengtl ton h 
Symbols desig 


ro 


(;,aster wm owt. oO 


ate the queens of different c 


than once (e.g., queen a 3d 


H-25 (7th nomadic day) had somewhat flabby gasters ar 


day) was a callow queen recently esta 


overfeeding (see text 


and to body 


of 9.4, 10.0 and 


Gaster length 


min 0.122 g., 0 


s A 
hts of 13 3 


> 


velg 


tioned, when a larval brood nearing maturity ex 


cites the ly, decreas 
food 
The 


workers busy themselves not only 


workers increasingly, but feeds 


Then, 


surplus arises 


ingly. as raids increase size, a 


in 
and persists in the colony. 
highly aroused 
with the larval brood, but also increasingly with 
the queen. She receives mounting social stimula- 


tion through antennal 


mouth 
contacts, and other grooming from workers, which 
must excite her to feed 


stroking, licking, 


more and more voraciously 
on the food heaped around her in the bivouac. It 
is very probably the high pitch and persistence of 
stimulation from workers that primarily induces 
the voracious feeding, and not simply the abun- 
dance of food. Food surpluses may arise at other 
times in the nomadic phase, without bringing the 
queen to physogastry. 

It appears, then, that approach to maturity in 
the larval brood brings with it behavioral and 


trophic conditions adequate to change the queen 


C. SCHNEIRLA 


and 10th nomadic days, 8th statary day). 
blished in a daughter colony after a colony division, and | 


and 0.135 g., 


PROC AMER. PHII 


SOC, 


ECITON HAMATUM 


ae | 


oa 1952 
so 1955 


12345 67 8 9 10 ll l2 1314 15 16 17 18 19 20 


DAY IN STATARY PHASE 


different times in the f 
olonies for convenience in comparing those measured more 
Queens “48 H-20 (2nd nomadic day ) 
id were judged to be elderly ; queen “48 [1-27 


umatum measured at specifi un 


and 


nomad 
to 


— ¢ 


(Stl 


ence subject 


1 widths of 5.0, 5.5, and 


10.2 mm correspond to gaster 


respectively. 


from a contracted condition into full reproductive 
function. The 
set off by extrinsic factors, 
to the 
When the necessary turn of events is reached in 


i 


oo-] ing condition evident! 
egg-laying conamon evidently 1S 
and no timing mecha 


nism intrinsic queen need be postulated 
the functional cycle, the normal Eciton queen re 
sponds to her full reproductive capacity. 
Therefore, the Eciton cycle may be considered 
a self-rearousing system, in which the reproduc- 
tive unit is linked periodically into a critical par 
ticipation. Actually, the function of the 


herself sets off processes which at a later sti g 


que en 


in a feed-back manner depending upon brood 
development, serve to arouse the specific timing 
mechanism for her next contribution to the repeti- 
tive cyclic pattern. 


Exogenous and endogenous control of ovulation: 


At other times in the cycle, the queen’s repro- 
ductive processes are held to a low level, evidently 
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12 13 14 


within the 


his results in figure 6. 


oocytes queen. 


two significant chan are indicated for the time 

of the a propi 

virtue of 
Here 

' 


larval excitation of the colony promotes increased 


near the en¢ 


at which 


condi 


tious trophic situati 


tions incident to pupal maturity a maximal 


raiding, although meanwhile the brood consumes 


decreasing amounts of food. Significantly, Hagan’s 
histological studies of the queen show that at this 
time (1) a new oocyte generation makes its ap 
pearance, and (2) the 


a limited developmental spurt. 


previous oocyte generation 
exhibits 

But rigid limitations seem to hold for such ad 
ovulativs 


vances in the processes of the 


the ca 


queen. 


le WwW bri ( rd 


1 


Thus when nomadism begins and 


PROCESSES IN 


DORYLINE ANTS 119 


ECITON BURGHELLI | 
°: 1948 
mz 1952 
rar 1955 


9 10 II 12 13 14 15 16 17 18 19 2021 
STATARY PHASE 


different times 11 
stablished 


the queen promptly 


physogastry charact 
Figure 5 shows that her 
inimum ind 
-d nomadic 
be seen t l 


occurs in the development of current 
oocyte generations from the limited accelerations 
just preceding. 


The persistence of limited odcyte development 


1 


da fully contracted gaster from this time nearly 
seem at- 
Vora- 


gTOW 


to the end of the nomadic phase would 
tributable to the presence of active brood. 


cious broods first of new callows, then of 


ing larvae, suggest a competitive situation main- 


taining low stimulative and trophic conditions for 
level of reduced 


the queen, holding her at a low 


metabolism with reproductive processes distinctly 


subdued. (In this condition, the role of inhibitory 


secretory factors may be suspected.) Hagan finds 


that the queen exhibits only a very slow and 
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FUNCTIONAL Zomsoie 


CYCLE ae STATARY 


BROOD 
DEVELOPMENT 


OOCYTE 
CYCLE 


emergen Corre 
processes ndicated O tag | : 1 on t 


at specil 


of events at any stage 1s 1 


limited 
the 


next 


advance in ovulative processes through 


nomadic phase ne the 


nears 


arly ‘nd, when 


acceleration occurs < brood 
maturity. 
The case is different with the your 


new daughter colony, just after a colony divisio1 
(Schneirla Brown, 1950; 

Once established in the new 
primiparous queen is maintained in 
physogastry 


queen of a 


lo 
‘> 


has taken place and 
Schneirla, 


the 


1956 ) 
Cc |e nv, 
partial 


by continuous 


first 


means of a 


overteeding throughout the entire nomadic 
Oocyte maturation 
evidently is brought thereby to a much more rapid 
completion than in adult functional queens. The 
young queen thereby reaches full physogastry and 


1a}; rc ‘ ; 
delivers a mass ot eggs 


phase following her eclosio 


nN 
il, 


approaching normal brood 
size in the first statary phase after division—only 
about three weeks after her fertilization and less 
than thirty da 


cocoon. 


ys after she emerged from her own 
\ccordingly, we see that the Eciton queen’s re- 
productive functions synchronize with the colony 
cycle from the beginning, 


although for the first 
broods 


differently from later. The 
Eciton pattern seems to involve a close control of 


somewhat 


NOMADIC 


-HNEIRLA 


PROC. AMER. PHIL. SOC. 
NOMADIC 
A_{¥¥ 


STATARY 


Oo € 


48,5 


gs ©. 


A—-F 


COLONY FUNCTIONAL CYCLE 
EXTERNAL BROOD DEVELOPMENT 
A--C EGGS — LARVAE 
D-F PRE-PUPAE —CALLOW 


/ —+/O OOCYTE CYCLE 


QUEEN’S 
f/—— 5 


6-9 


YOUNG OOCYTES 
MATURING OOCYTES 


10 EGG-LAYING 


spondence ot developing generations in 


Hagan (1954 


ndicated i 


e histological studies 


the reproductive unit at all times, mainly through 
the effect of external processes in the colony func 

tional situation. Whatever endogen 
the to the rim 
ovulation ® would seem to be maintained 


ous tact 


queen operate curb inte 
by mi 

mal social stimulation and low feeding until the 
time when a sharp rise in these conditions op 
erates to remove the 


tion Oo 


1 
comple 


block and admit the 
f an ovulation. 

Che initiation and termination of the 
the Eciton functional seem to 
hinge upon major stimulative changes brought 
into play when a brood completes a principal stage 
in its development. 


alternating 


phases in cycle 


That is, the duration of the 


nomadic phase depends upon a regular time rela- 
tionship holding [ 


between eclosion of a mature 
pupal brood and attainment of larval maturity by 
the next brood. Similarly, the duration of a 
statary phase is precisely dependent upon the time 
required for an enclosed brood to attain pupal 


maturity. 


In these two Eciton species, as we 


have seen, durations of the two alternating func- 
6 As, example, secretory factors; 


sequelae of the previous egg-laying, 


suggest. 


for also, 


Hagan’s 


pl vsical 
results 


a> 
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PROCESSES 
tional phases are highly predictable. It is evident 
that conditions affecting the rate of development 
in the massive discrete Eciton broods must be very 
regular and must have a high degree of stability 
characteristic of stages in the cycle. 
Environmental Adjustments Critical for the 
Eciton Cycle 
The bivouac and related processes: 


With 


mental 


respect to the problem of the develop- 
these too in- 
volved for a systematic treatment here, three main 

considered. First is the fact that 
the temporary nest or bivouac of a colony also 


milieu in nomadic insects, 


points may be 


functions as the incubator of its broods. The suc- 
the 


microclimatic 


cessive bivouacs of a nomadic phase afford 


developing larval brood a series of 


situations all very similarly stable 1 


erties as concerns internal 
and therefore humidity also 

1954 Not only are the 

pheric variations of the tropical day level 
that 


ment, 


their prop 
temperature conditions, 
(Schneirla 


characteris 


a high regularity prevails in larval devel 


] 


ut conditions i1 1 microclimate 


1 } 
facilitate a ¢ 


population. 


mentioned 


hrough the 


I: hamatuim brood the re 


of about one week between th 


1 1 
argest and the sma 
1 


to about 


t preserved 
1956 ) have 


or meml 


WOrKeT-DrOOd species an 


FE. burchel 


; 
rapid rates than 


Seric¢ 
] 1 
aevelop 


do the 


at correspondingly more 
potential workers major, 


maturing from the earliest-laid eggs (fig. 7). Sig 
nificantly, our 


of the 


studies on the ecological properties 
(Schneirla et al., 1954 that 
the highest temperatures exist at bivouac center 


are located, 


bivouac show 


where the smallest brood members 


lower temperatures at the margin where the larg- 


est are located—in fact, that the bivouac regularly 


presents an ecological gradient to the brood ( Jack 
son, 1956). 


diurnal bivouac 


conditions on which these facts depend is trace 


The regularity in 


the 
func- 


able particularly to behavioral reactions of 


worker population normal to their daily 


tional routine and to the daily march of atmos- 


IN DORYLINE ANTS 


7 Ratio of a local anatomical 


1; 
cis 


area, 
( body 


induced responses 
Factors contributing 
bivouac properties must 
I 
the adaptation of these [citons to a st 
ldaptations ncerning 
Another principal environmental factor 
the Eciton cycle is adjusted 1 


emigrations do not depend 
thought, 


vincing evidence can be brought for 


\rmy-ant 


rood-scarcity 


as was formerly 
a Very ditter 
1938, 19445, 1945 


ent theory (Schneirla, Even 


so, the fact is that mechanisms of the Eciton func 


tional cycle normally furnish an adequate solution 


of the When 


pres nt 


colony food problem active broods 


(callows, growing larvae) are and the 
food-consuming capacity of the colony is highest, 
nomadism is maintained through the intense brood 
stimulative processes outlined above. The colony 
thereby, ipso facto, is assured a fresh hunting area 
on each further day, different from that of the 
preceding day. Although worker reactions char 


acteristic of the 


against entering 
j 


previously worked areas, and favor new ground, 


stage 


operate 


need or 


the nightly emigration has causes only indirectly 
] 
i 


With a com- 
when the food consumption 
the 


phase, emigration does not occur; instead the col- 


relate d to fc Orn {« T rd supply. 


parable indirectness, 


capacity of the colony is lowest in statary 
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raids from the 
same base but over radial trails established suc- 
cessively in different directions (Schneirla, 1945). 

Through the 


ony carries out successive daily 


Ikciton cycle, a broad correspond- 
ence exists between magnitude of the colony food- 
consuming capacity on the one hand, and on the 
other the ability of the colony to gather food 
(through the size of daily raids) and the chances 
of finding more food (through emigration to new 
This adaptive relationship is attribut- 
level of brood-excitation 
incidentally and indirectly controlling food 
supply The effect 


not thre 


effect S, 


rood, source of determinative stimulation, 


can feed at the time. This fact is indicated by a 
higher level of daily raiding both in the initial and 
in the | [ phase (table 4 


final days of a statary 
stimulative effect 


owing specifically to a greater 


from enclosed brood than in the 


of the phase 


intermediate part 
Be side Ss, a new nomadic phase GOc- 


casionally begins before more than a small part 


of the mature callow brood has emerged from co- 


coons and 1s feeding. This is seldom seen except 
with very large colonies, in which the communica- 


ar 
tive pt rmutation of brood excitatory effects evi- 
dently 


is greatest \lthough Eciton workers are 
psychologically simple creatures incapable of a 
process of perceptual expectancy for an impend- 


ing increase in colony food needs, the outcome of 


the described situation is highly adaptive—as ef 
fective as a housewitfe’s buying more groceries for 


expected visitors. 


Adaptations to the day-night rhythm: 


\ third environmental to which the 


epigaeic Ecitons are sensitively adapted is that of 


condition 


atmospheric factors such as light, temperature, 
and humidity. 
routine of 


The characteristic Eciton daily 
raiding followed (under appropriate 
by emigration is attuned directly to 
the day-night rhythm (Schneirla, 1940, 
1944/ Werringloer’s (1932) histological study 
of the eves and their central 


conditions ) 


1938, 


connections in several 
species of American dorylines showed E. burchelli, 
the most epigaeic, to have the largest lateral ocelli 
Labidus 


1 
i 


and best developed neural connections ; 
coecus, one of the most hypogaeic, tiny ocel 
minimal nerve connections 


i and 
Adaptation to a sur 
face life evidently has entailed a specialization of 
the visual system. This is only one factor, as a 
comparative consideration of hypogaeic dorylines 
shows. 


Because the terrestrial Ecitons are photokineti- 


SCHNEIRLA 


is independent of whether or 


PROC. AMER, PHII 


soc, 


cally responsive to light in a highly sensitive 
manner, their activity routine involves the daily 
development of a raid, followed by an emigration 
or by none according to internal conditions in the 
colony. Consequently their activity phases are 
divided, as it were, into more or less equivalent 
units (e.g., in FE. hamatum, 17 successive nomadic 
days), The 
Eciton routine is mainly light-conditioned, 
] 


with secondarily. 


clocked by environmental conditions. 
daily 
other physical factors involved 
Increasing temperature facilitates the develop 
ment of a raid each morning, high temperature 
with intense radiation inhibits raiding activities at 
midday—preparing the colony for a resurgence of 
activity with return of more equable outer condi 
tions in early afternoon—falling temperature at 
light, 

ping the raid and paving the way for a continued 


dusk depresses activity as does failing 
(Schneirla, 
1954). 

The changing excitation level of an epiga 
Eciton colony during the functional cycle 1s cle 


indicated by typical 


exodus or for return to the bivouac 


1938, 1940, 1945; Schneirla et al., 


variations in responsive 


to environmental changes. In the nomadic phi 
reactive to the 


Starts 


the workers are sensitively 


and raiding 
1 


morning light, 
] 


promptly at 


dawn. Although > middz 


iy depression involves 
a marked reduction of traffic on trails from the 
bivouac, traffic always continues, and the columns 
are promptly crowded again in early afternoon. 
Conditions are very different in the statary phase, 
and particularly in its intermediate days (cf. tables 
2 and 4). 
duced at 
raiding builds up much more slowly or may fail 
t wo 


altogether. The midday depression reduces raid 


Now the colony response is greatly re 


dawn and exhibits a noticeable inertia; 


ing to a minimum, and in the dry season, when 
this effect is greatest, traffic often stops for some 
time for a considerable distance from the bivouac. 
Nomadic colonies in contrast are able to continue 
their raiding at such times. 

In all three respects—the bivouac, adjustments 
concerning food supply, and reactions to light and 
other physical conditions on the surface—the 
epigaeic [citons exhibit adaptations essential to 
a regular life on and above the forest floor. These 
mechanisms and related types of behavior all con- 
tribute essentially to the maintenance of the highly 
specialized cyclic functional pattern characteristic 
of these spe cles. 
these 


hypogaeic doryline species. 


It will be interesting to compare 


them in respects with the more or less 
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COMPARISON OF EPIGAEI(¢ 


DORYLINE! 


AND HYPOGAEIC 


COLONY FUNCTION IN THI 


PIGAETI( 


AFRICAN ANOMMA 


AND THE |! ECITONS 


( 


Recently, Raignier and Van Boven (1955) have 
reported that in the 


Doryvlus (An 


“uDt 
rupt 


African driver ant subgenus, 


yuma), the immense colonies inter- 


long sedentary intervals with continuous emi 


1 ? 
lasting 2 od days 


grations each ng 


The colony move 


ments, although somewhat variable in time of oc 
currence, ne most f ntly at intervals of 
about 20 i species, D 
these 


a major part of the 


em 


condition 
S already 
llows The 


al 


ler emlgr: 
‘nin D. 
ration interval 
lating 2 months 
present. Ina 
cans, an inter 


100 days is re- 


pattern 11 
| I< WeVEYr, 
ry sli 


rt 
ort 


Boven 

this state of affairs in 
with the 
function in the 
attributed to 
Since, 


ind 


istent In genera terms 


evelic nomadic 


Iecitons, in which nomadie function is 
| 


} 1 1 
causes ¢ rood condition 


ependent upon 
when emigration occurs in Dorylus colonies, ma- 
ture nymphal forms always preponderate in_ the 
bre od, it is stated that * . leur reserve éner 
la colonie 


We may 


cx 


gétique et leur grande activité excitent 
au point qu'un déménagement s’ensuit.”’ 
that the the 
citatory agency underlying emigrations in colonies 
of the i 


to that 


conclude principal if not sole 


investigated dnomma species is equivalent 
have described as l 


1 ie 
le Calulou> 


postulated as 


which | 


excitatory factor (Schneirla, 1938 


IN 


DORYLINE ANTS 

initiating a nomadic phase in 
It is therefore 
grounds the authors (op. cit., 
the , 
ment are very different from those I have identi- 
Eciton 


in l follows 


colonies of epigaeic 


Eciton species. ot clear on what 


n 


5) conclude that 


causes setting an Anomma colony into move- 


g 
The main difference actually lies 
the \lthough the 
241) recognize that the basis of 


in Anomma lies in reproductive proc- 


emigration. 
authors | op. ctu., 


emigration 


esses, they offer only a very general suggestion as 


to how 1k the adult population is aroused. 


nsistent with the 


lave found ap- 


hold 


hy 


Contrary, 


1, to the 


er and Van Bove 
(1955: 2 . the con f a functional cycle in 


volving alt nomadic and statary phases 


seems applicable to 
| 


details the picture differs from that in 


Anomma, although in certain 
l the epigaet 
Iecitons 

The n that in 
capacity for emigration disappears 
the 


through a much longer phase. 


ajor ditference 1s 


' 


after one coiony 


movement, whereas in Ecitons it continues 


Theoretically, we 


may attribute the initiation of nomadism in both 


cases to the callow excitatory factor. But Raignier 


and Van Boven (op. cit., 241), without a specific 
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citation, state for me that “Cet auteur trouve que 
chez les Doryles americains, le passage de la pé- 
riode sédentaire a la période nomade est oc 
casionné par un appel croissant des larves a la 
nourriture.” On the contrary, | have consistently 
held, that newly eclosed callow brood furnishes 
the stimulative effect initiating a nomadic phase 
(e.g., 1938: 64; 1952). To the stimulative effect 
of the larval brood I have attributed the continua- 
tion of nomadism in the epigaeic Ecitons, a factor 
viewed as thereby overlapping that of the callow 
brood in its arousal function. But also, diametri- 
cally opposing the sense of the above statement, | 


have postulated the one of 


larval factor also as 
stimulative arousal, and not “un appel a la nour- 
riture.”” The latter expression would suggest the 


“Nahrungsbedurfnis” concept of Muller (1886), 


which I questioned as follows: 


Nahrungsbedurfnis 
it We are 


afferent 


suggests the 
warranted in 


point yet 
that the 


processes 


Misses 
assuming only 
consequences of larval growth 
result in random activities which incidentally exert 
a powertul excitatory effect 


forces the 


upon the workers. 
procuration of 


which the brood is 


Phis indirectly the larger 
then able to 
consume, since the adults raid more actively when 


excited (1938: 69). 


quantities of food 
more 


Case, 


indicated in 


In any no larval-excitatory factor seems 


Dorylus as far as influencing the 


arousal of an emigration is concerned. 


Raignier 
and Van Boven always found larvae in the minor 
itv in But it 
seems possible that stimulative effects from de 


veloping larvae 


the broods of emigrating colonies 


may account for a crescendo of 


raiding prior to emigration, and, somewhat as in 


Eciton, also (indirectly ) promote ovulation in the 
queen 

It seems likely from Raignier and Van Boven’s 
brood-samples that the Anomma queen may lay 


less 


but that a limited 
physogastry with a more intensive laying within 


more or continuously, 


5—6 days may occur at intervals of about 3 weeks 
(op. cit., 254), most frequently after arriving at a 
nest.’ But they find that in about one-third 


of the cases, the phase of intensive egg-laying be- 


new 


gins a few days before the exodus. It is concluded 


that in one period of about 21 days, between 


emigrations, a quantity of eggs from some hun- 
ondition prevailed in a colony of Dorylus (4.) 
Ibadan, Nigeria, from 


Aronson captured a_ physogastric 


cans arcens in 


I R 
quantities of eggs, and a great 


The colony had just 


which Dr. 


queen, large 


brood of mature pupae 


finished an emigration. 


C. SCHNEIRLA 


PROC. AMER. PHIL, SO 
dreds of thousands to as many as a million may 
be laid. 

egg-laying in Anomma queens is found (op. 
cit.) much more variable and more extended in 
time than I have found it in Eciton queens, in 
which it is restricted to an interval of about 7 days 
in FE, hamatum and 10-12 days in E. burchelli, 
with a 2- to 3-day peak of delivery coming after the 
midpoint in each. Yet in Anomma queens there 
is a periodicity in the occurrence of high points in 
egg production, which Raignier and Van Boven 
attribute to an rhythm 
upon processes intrinsic to the queen. 
clusion may be premature. 


endogenous depending 
This con 
Further evidence con- 
cerning the effect on the Anomma queen of social 
stimulative processes and trophic conditions within 
the colony may indicate her egg-laying rhythmicity 


vy these, somewhat 


to be conditioned essentialh 
as I have found in Eciton. 
The hypothesis of a brood-stimulative basis for 
such occurrences remains to be tested for dnomma. 
The statary phase indicated for D. (.4.) nigricans 
(which is usually also the interbrood period in 
this species) is much longer than that typical for 
D. (A.) wilvertht. This 


seem more likely to be based upon conditions hold 


wide difference would 


ing for brood development than upon very dif 
ferent endogenously controlled ovulative rhythms 
in the queens of the two species. of the 
temperature in brood 


1954), 1 


In view 
emphasis due the role of 


development (Schneirla et al., 


S10 


nificant that Raignier and Van Boven (1955: 192, 


194) report a higher and more regular tempera 


ture (“physiologique”) in the compact brood area 


of the subterranean nests of wilverthi than in the 


diffuse brood areas in the nests of nigricans co 


lLonger statary intervals and longet 


~ 


onies. inter 
brood periods may be due simply to a much slowet 
rate of development in the brood of the latter 

\ PERSPECTIVE ON SOMI 


HWYPOGAEIC NEW 


WORLD DORYLINES 


The hypogaeic nesting tendency, with or w 
out surface foraging, evidently predominates 
the remaining doryline genera of the world. Un- 
fortunately, evidence concerning behavior and bio 
logical functions in these groups is at best sparse, 
and deficient on critical points. Something may 


be gained, however, by frag- 


summarizing the 
mentary evidence for best-known species 11 
era other than Eciton in the tribe Ecitonini. 
The epigaeic tendency, most predominant in the 
genus Eciton 


gen- 


in species such as burchelli and 
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hamatum, is somewhat reduced in other species of 
the same genus such as rogeri. 
at 


conditions 


These, although 


times found in surface bivouacs under humid 


in deep forest, at times carrying out 


full column raids on the surface, are persistently 


subterranean in nesting and often make extensive 


use of underground avenues in their raids and 


emigrations. This capacity for intermittent sur- 


face operations, coupled with predominant sub- 


terranean nesting, also typifies species such as EF. 


vagans and E. dulcins. Scattered evidence 


sug 
gests that these spec ies may approximate to differ- 
| le of the 


functional and brood cycle 
with good 


Ing ce grees the 


epigaeic [¢citons. In humid forests 


} 


cover, somewhat exposed found con- 


the 
emigrating ; 


sheltered 


bivouaes are 


taining large larval worker 


raiding 


broods, with 
then 


id in 


colonies extensively, 


whereas other colonies are sites 
C1 closed 
then with 
(Schneirla, 1947 


PLATT 


with pupal broods, ttled and inactive, 


signs that 
rinex crassicornis | 

is persistently h gaelic in its nesting, 1n 

although its branching 

columns above ground in 


the 


In humid forest, surface 


are frequently seer 


\merican 


jueen are unreporte d 


humid tropical forests, nest and 


raiding operations occur often, exposed at times 
over areas up to 50 meters, but may disappear 
quickly underground. The which 


emigrations, 


may it day and 


r 30 hours or more, 


the 


ssing 


night fo 
tl eifF ¢o 


} 1 


adistances only, 


xpos surface for 


cre stre 


ams. 
Each of three different emigrations of this species 


I was able to watch continuously for 12 hours or 


tens of thousands of callow 


more contained many 


workers om. harti as even more 


gi is reported 


, 
} ) I) ) rT 
SSICOKrNIS ( Borg 


hypogaeic an cra 
La 
t 


Stages extensive 


eter, 1955 


dus praedato» al praedaton 
surface, more 
night 


its nesting, 


sWarim 


] 


vigorously by day also ft en at 


Phe 


and 


species 1s strong! } OL. ec 


1 


COLONLES 


seem subter 


particular 
for 
1912) 


observation 


ranean sites for long periods of time, often 


(Sumichrast, 1868; \ 


(1906) 


months Ihering, 


Forel reported Fiebig’s in 


Paraguay of an emigration column with workers 
nymphs. On 


at 


occasions | have 
of this 
species in which ran tens of thousands of cal- 


carrying four 
+ > ] 1 . : . one 
watched length emigration columns 


low workers, with great numbers of unopened 


small cocoons being carried along. The concur- 


rence of emigration with the maturation of worker 


IN DORYLINE ANTS 

pupae in great numbers appears to be common in 
the 
ouac becomes partially eXpose d at the surface, e.; 


this species. Prior to such emigrations, biv- 
Observations suggest that the 


g 
these 


bivouac 


permeating a log. 

queen may lay great quantities of eggs 
(1918) 

part exposed at the surface, in 

pupae 

empty cocoons, and also eggs and microlarvae 


YSi 
the 


examined in 


at 
Luederwaldt observed a 
of praedator, in 


he 


times. 


which found numerous worker and 


.with 
which I 
Ne X1CO 


a mouldy 


queen physogastric. In a_ bivouac 
| " 2 


detail in 
(Schneirla, 1947 


log were packed with a great enc 


Eastern Chiapis in 


countless chambers in 


] | 
osed 


bre rT Ye 


pupae, and in 


ground below 


} 


mature extensive chambers 11 


were large quantities of eggs 


Itally 


microlarvae. lhis pattern was substat 
observations, 01 
$8 hours 


for 


plicated in two other 


was followed within by an 


Statary nests occupied intervals of 
or even longer have 


1918: Bor 


»OTLN 


hee1 reported t 


( Luederwaldt, 


Labidus coecus 


sCICT . 


hypogaeic, seldon 
short stretches of column, 
beneath cover or roofed 
ticles. " 

night and day. To the 
of Wheeler and Long (1901 ) that La/ 
is “entirely 
that, 


seems 
ment 


subterranean,” Creighton (1950) 


like many other army ants of strong hyp 
this 


ion is ee } . 
tendency, species Will forage above gt 


“when the circumstances are suitable 


s 


} 
observed one colony 


species evidently has Da 


(1912 


ternester,; e.g., v. Thering 
continuously for more 


occupied an abandoned 


the soil 


mths, when it 


} 
nd chambers 1 


found a colony occupyins 


soil beneath, with “es 


, 
gg 
ish 


que en 


oS al d 


stump nd very 


whit f 


‘| he 


] 
lO evidence 


well as 


pupae. 


There is 1 


young arvae, as cocoons 


workers” containing was dis 


tended with eggs. thus far 


to synchronize these events with emigration 
Acamatus 
has 
( Borgmeier, 


Labidus, 


nus Veivamyrmex | ; 

lowa to Patagonia, 1d 

cle scribed 

to 12 in 
Nomamyrimex. 


the 


species 
E 
\ll 


described 


tton, & in 
are mainly hypogaeic. 


though, of species, workers are 


Chis 
found 


1 
sing 


Pic 


raiding at the time, but 
atte! I ha 
it 1 ce ke ot } vagans to 


found 


large colony not 


accident, 


Was 


by traced back 


Was 
the 
the 


quite 


foraging column « 


log, in which the two coloni were 


same 


closely adjacent statary bivouacs 
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known for 48 and all adults for 12, colony function 


] 


and brood cycle are virtually unknown. 


Veivamyrmex nigrescens | Ee. 


Acam.)schmittt) : 


In Texas, Wheeler (1900, 1910), 
Bruch (1934) 


(1950 


in Argentina, 
, and in northern Mexico, Creighton 


found colonies beneath stones at the 


rface, with partially 


s 


y phy sogastric, egg laying 
queens present (cf. Holliday, 1906; Smith, 1942 


suggests that a chambered nest 
ens discovered by Wheeler and Long 
saocheua Ne 1 
actuall 


a stone involved ‘‘a sta- 


that “the ‘nest’ was actually 
made during the period when 


to pupate Behavioral and 
Neivamyrmex colonies, 
which the nests are 
l, are virtually unknown. Wheeler (1900) 


1 ° 
unde! 


cas species that the same nest 1s 
r and spring months, 
their li 
rood 
that brood production 
n months. 
have 


is, os 


concerning brood 


ion. In 


a colony 


Georgia, Dr. 
nesting within and just 
the deep woods, with some thou 
mature pupae present, the largest 
and Mr. Carl 


lawrence, 


castes 


Rettenmeyer ° found a 


Kansas, from which a 


1d 


. 1 . ¢ _ lar 1 
lature larvae and a large sample 


losion” were taken. <A few 
The possibility 
exists that emigrations of Neivamyrmex colonies 


with the 


earing ¢ 


‘losion 
o | 


the colony was 


gone. 


may occur in connection 


maturation Ol! 


DISCUSSION 


The doryline ants throughout the 
subtropics of the 


I 


tropics and 


world have retained primitive 
a 


carnivorous dietary properties based on predatory 
for ] 


foraging activities, and have developed reproduc 


tive capacities supporting large through 


an evolution evidently centered around nomadic 


CC le 1 1es, 


patterns in colony function. 
throughout a 


This seems to hold 
ll doryline genera of the world, not- 
withstanding the probability that the Old and 
New World representatives have been isolated 
from the time of 


their theoretical common pre- 


ck T\ line ancestor. 


’ Personal communication. 


C. SCHNEIRLA 


PROC. AMER. PHIL. SOC 

The outcome of evolution to date in this large 
formicine subfamily Wheeler's 
a predominantly carnivorous 
way of life cannot be maintained in a social insect 
with 


supports (1928) 


generalization that 


large colonies having permanent nesting 


1g 
sites. Dorylines universally seem able not only to 
shift their nesting sites and zones of foraging, but 
less cyclical way. What all 
sections of the subfamily evidently have retained, 


spe cialize d 


to do so in a more or 


and modified or convergently, are 


mechanisms underlying predatory, nomadic spe- 
cles patterns closely related to large-scale repro 
ductive processes through which such patterns are 
dynamized and sustained. An early stage in the 
evolution may have involved changes in colony 
nesting site enforced through depletion of food in 
the occupied zone. This is no longer true for any 
well-known doryline. Rather, the nomadic changes 
now seem due to stimulative colony arousal mech 
anisms based upon reproductive processes. But 
the prodigious reproductive capacities characteri 
of the unique dichthadiigynes, or highly specialized 
queens functioning singly in doryline col : 

| with 


through the trophic 


mav have evolved in intimate relationship 


processes erective 
situation of their colonies. In the epigaeic [-citons 


altl ough 


patter In 


we find that this relationship still exists, 


now in a specialized, self-rearousing 
which the critical reproductive factor is keyed oft 


by stimuli released within the colony function: 


system itself. This formula may 
extent for all existing dorylines 


We are 


currently in a position to compat 
functional 


pattern of 
the Old and New 
It is unlikely that any doryline species de 
from. the 


certain doryline species in 
Worlds, at least in a general 
Way. 


parts pattern of a nomadic, predatory 
life based upon reproductive processes, established 
for Eciton and 


well 


now indicated for s<lnomima 


ikely that al 


[t seems | ll doryline species will 


be found to possess a cyclicity in these functions, 
sustained through a recurrent system of excitatory 
relationships between colony behavioral processes 
and brood properties. This type ot system, with 
massive brood-stimulative effects critical for major 
phases in colony behavior and their changes, pre- 
vails in the epigaeic Ecitons and is also indicated 
in the African driver ants. 

The epigaeic Eciton species, best known at 
present, seem most highly specialized of all in their 
colony functional pattern. They are evidently 
more divergent in their specializations from the 
other, essentially hypogaeic dorylines of the Old 
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PROCESSES 


IN DORYLINE ANTS 


REPRODUCTION 


Larvae 
o "Ses 
Pupoe 

N 


a 
Callow 


Stimulation 


Sa 


timjng 


Nutritive 


TURAL ‘> processes 


ENVIRONMENT|""" 


Environmentol . 
Biological 
Behovioral 


and New Worlds than either of these 
Phe [ | 


Iecitons of the American tropics had 


ro 
seems fied that 


Lille 


other. 
the 


Ul 


inference , Whereas 


a continu- 
of deep forest with heavy cover 
which to pass the critical part of 
others including the African 


evolved 


ous environment 


prevalent in 
their evolution, the 
Anomma must 
intermittent of savannah conditions 
and the like. For the Ecitons, 
tion process prevailed 


and 


have under conditions of 


forest cover, 
therefore, a selec- 
favoring the persistence 
integration of factors consolidating colony 
adaptation to conditions on and above the forest 
floor. In contrast the other dorylines, 
under conditions of 


evolving 
broken variable forest 


cover, were forced to subterranean adaptations in 


or 


~ 


' 
broods 
(size,etc) / 
timing 
¢ 


< r 
+ 
i 


ORGANIZED 


~ Emigration BEHAVIOR 


/, 


~ 
Bivouocs 
7? 


tropnallox's 


ANALYSIS OF ARMY-ANT BEHAVIOR PATTERN 


partly 
their fo 


of then 


entirely in 


and 
it not aging 


r as 
The principal factors through 


which the 
cialized functional pattern of the epigaeic Ecitons 


tl 


s 


has arisen are schematized in figure 8, witl 
chief interrelationships indicated One f 
complex involves physical properties of the 


restrial environment such as the 


ter 
rhythms 
in light, temperature and humidity, or as the sea- 
sonal cycle. 


diurnal 


The characteristic Eciton routine of 
daytime raiding and nighttime emigration is clearly 
conditioned upon day-night physical variations, and 
first of all upon light. FEciton species such as E. 
burchelli,as Werringloer (1932) found, have much 


better developed lateral (pseudo) ocelli with much 
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better nervous connections than have members of 
Thus 
light has a distinctive ph itokinetic effect: the sur 


the hypogaeic American doryline genera. 
face-dwelling aroused to build up 
their foraging systems in the daytime but are 
capable only of emigration and other more lethargic 
activities at night. 


colonies are 


Their visual equipment admits 
for them an effective light adaptation, and also, in 
their case, a heavier exoskeletal pigmentation op- 
poses disruptive effects through intense light and 
surface radiation, permitting a scope of daytime 
surface operations far beyond that possible for 
species in other doryline genera. 

The epigaeic specialization of the Ecitons clearly 
rests upon properties of the workers first of all. 
Sensitivity to light and to other physical radiation, 
critical for the 
sistently superior Eciton tolerance of 


as suggested, would seem con- 
surface con- 


ditions, and for relative differences among species 


in other genera in this respect. Werringloer’s 


findings indicate a gradation in the photosensory 
factor among American dorylines from the most 
epiga iC species, FE. burchelli, with best developed 
and best pigmented lateral ocelli, to Labidus mars, 
evidently most completely hypogaeic and the one 
\merican doryline species known to be eyeless. 
workers with ex 
with E. burchelli 


the very hypogaeic Labidus coecus, indicate 


tests of mine on 


covered 


Comparative 
perimentally 


and 


eyes, as 


that susceptibility to infra-cuticular radiative dis 
turbance may be least in the epigat ic species and 
greatest in the Other 


ecologically etfective pre yperties of the workers, as 


most hypogaeic species. 


those affecting species temperature optima and 
relative desiccation tolerance, must also be ranked 


high in this respect. FEciton rogeri workers, al 
though much more light-shy than FE. hamatum, not 
uncommonly expose sections of their column raids 


on the surface; however, the rarity of even par 


tially surface-exposed bivouacs in rogeri suggests 
a higher humidity optimum than in hamatum. 
There is no reliable indication that worker 
properties affecting behavior in the raid (e.g., 
factors of sensitivity and of secretion underlying 
formation and use of trails; efficacy of mandibular 


] 


bite and of sting, overall strength) are decisive 


for epigaeic or hypogaeic tendency. Nomamyriie.x 


crassicornis resembles E. hamatum in the size 
range of its workers and in the branching-column 
aspect of its raids (often extended over consider- 


able 


are 


surface areas), yet the nests of the former 
strictly 


seldom seen. 


hypogaeic and its emigrations are 
These species both take soft-bodied 


SCHNEIRLA 


[PROC. AMER, PHIL, SOC. 
prey (¢.g., insect brood) and are therefore com 
petitive to an appreciable extent. 
pilosus, although in another genus and with much 


Newwvamyr mer 


smaller workers, develops branched-column raids 
very similar to those of the above two species, but 
on a smaller scale, and captures soft-bodied booty, 
also relatively smaller. This species seems to be 
almost as fixedly hypogaeic in nesting and in basal 
As an 


other comparison, Eciton burchelli, very epigac ic, 


raiding operations as Nom. crassicornis. 


and Labidus praedator (a hypogaeic nester as is 
Neiv. pilosus) have a similar swarm-raiding pat 
tern (Schneirla, 1940) and capture a wide range 
of comparable booty, although in Lab. praedator 
both swarms and booty are smaller, roughly in 
relation to the smaller size of the workers 

Type of prey and type of raiding system appear 
not to distinguish the epigaeic species 
from the hypogaeic, therefore, 


sharply 
nor do virulence 
In both of these latter 
respects Lab. praedator and numerous other hypo 


and persistence of attack 


gaeic dorylines must be ranked before the epigaeic 
E. hamatum. Although the tend to be 
larger in body size than the hypogaeic doryline 


Kecitons 
species, there are exceptions (ee... Nom. cras 
and the absence of a strict 
that the 


secondary. 


sicornis ), relationship 


suggests this factor IS 


Importance of 


The extent of polymorphic differentiation among 


workers seems not closely related to relative 
epigaeic tendency, as in general the more markedly 
polymorphic Labidus species tend little more to 
ward surface life than do the relatively more mono 
species of the genus Neivamyrme.. 
from the fact that Eciton 


exhibit a wide polymorphic range 


morphic 


However, species all 


extending to 
lar . ° 2 - il 1 - . | 

large workers major, the possibility cannot be ex 
luded that some relationship may have existed 


. 
between selective processes bearing on diversity 


in worker development and those contributing to 


an epigaeic way of life. Life on the surface in 


volves not only ecological hazards, but also the 


danger of attacks against brood by a variety of 
predators including large mammals. Lacking the 
workers major, with their high arousal thresholds 
adapting them as defense units under conditions of 
extreme disturbance, and with their large, needle 
sharp, tong-shaped mandibles as deterrents to the 
largest molesters, the epigaeic Ecitons probably 
could not have arisen in tropical forests contain 
ing mammals such as anteaters and coatis. 

The formation of open, hanging bivouac clusters 
exclusive [ 


above ground is an property of the 





VOL. 101, NO. 1, 1957 CYCLIC 
Ecitons, 


creased excitement peculiar to the nomadic phase. 


Colonies of hypogaeic species in 


when colonies are in the condition of in- 


other genera (as 
have 


also 


in Anomina) apparently periodic 
times of increased excitement when in some species 


their nests are formed nearer to 1f not at the sur 


however, the colony 
always remains partially rooted in the 
| 


Goes 


face. Even then, almost 


and 
not extend its nest above the surface except 


soil, 


with the ecological protection of shelters such as 
the enclosing walls of hollow stump, 
This without duplicating, 


bivouac situation of Eciton colonies. 


log or debris. 
resembles, the statary 


The open bivouac cluster is an inseparable char 
acteristic of the Ecitons, in which they are exposed 
to surface conditions, and particularly to the light 
dark rhythm upon which their daily routine of raid 
ing and emigration depends 


For this surface-adap 
tive 


accomplishment, characteristics of 


bre ¢ ral 


workers, 
and queen all are essential (fig. 8). In all, 
exposure-tolerance properties are essential beyond 


in the 


species In the 


al hooks and 


corresponding individual types of 


better cle 
effective clustering 


s 


: 
workers, 


re- 


.. & 


1 
are essentia or the 


king of bodies in 


hanging masses. Here the 


. ] ] are 
specialized, are 


“oe | workers 


s ’ 


larger 
morphologically indispensable, as 
is indicated larger cylindrical clusters and 
more frequent 


ig bulb-clusters formed by 


orkers of FE. burchelli than 
al., 1954 

dorylines seems dependent 

| characteristic 


pro } ‘ 1 those of a Sp cialized brood, 


etween 


1 
WOTKET 


177071 ‘ 
accounung 


atively abrupt changes in trophal 


actic excitat conditioning critical variations in 


colony functior The massive arousal effect based 


upon maturation of a pupal brood seems to func- 


tion similarly in all sufficiently known dorylines 
This factor initiates nomadic phases in the Ecitons, 

1 - . 1 
and in the hypogaeic Anomma energizes single 


emigrations occuring at well-separated intervals 
Scattered evidence \merican 
like that of 
be approximated in their case. 
When better known, this may come to be regarded 


1 


for the hypogaeic 


dorylines indicates that a pattern 


Anomma may 
as the basic or “primitive” doryline pattern. 

Thus far, the continuous nomadic phase of suc- 
cessive emigrations has been found only in the 
Kcitons, and may be a specitic outcome of epigaeic 
specialization. In the Ecitons, a regular overlap- 
ping of synchronized broods involves the invari- 
able presence of a larval brood in its early stages, 
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DORYLINE ANTS 129 


when nomadism begins. <A factor 


can 


new enters 


thereby which function as 


major colony 
energizer after the callow-stimulative effect has 
waned. Such a precise synchronization of broods 
would require, as control, either (1) a highly 
regular endogenous cyclic timing mechanism 11 
the queen, (2) a precise external physical rhythm, 
or (3) a regular 
the 


(worker population, 


pattern of interrelationships 


among functions of the 


Main 
the 
The last alternative 


participants 
broods, and queen) in 
the colony routine is favored 
by available evide nce, 


The 


cannot be overestimated in its importance for the 


fact of regularity in brood development 


species-predictable Eciton cycle. The bivouac is 


an incubator for the brood, and an 
the properties of which seem due to 
(Schneirla et al., 
to the 


uppe¢ r 


factors 
worker reactions odor queen 
(posted in the 


1 
center seem essential to 


weld the cluster together, for a colony from whicl 
the soon forms less 


queen has been taken 


com 
pact, increasingly diffuse bivouacs. This worker 


queen relationship must contribute to centering of 


the brood in the cluster, a condition clearly 
sential to the thermo-regulation of brood devel 


ment. The efficiency of the bivouac as brood in 


bator also n ay be related critically to a serie 


worker reactions to changing environmental 


ging 
ditions through the day, whereby for example 


} 


ventilated of the day, 


from the 


interior is in the heat 
insulated 


outer atmosphere in a 
conserving manner at night. 


\ routine of worker responses t 


march of changes in the physical environment may 
he held vital for the emigration, 


> ~ all ve 
species normally Cal 


which in these 


eplgaeic occur only as a 


Dawn init 


midday en 


raiding (Schneirla, 1938). 


raid in 


sequel to 


ates the a nomadic colony, 


vironmental events contribute to further essential 
changes, and dusk makes the exodus dominant by 


cle sing ott {¢ ra 


ging activities. In outline, this is 


a threshold phenomenon. Through this regular 
process, new foraging ground inevitably becomes 
available o1 further day 


assured by 


each in this phase, in 


directly active brood stimulatively 


energizing the adult population. The automatic 
ature of this brood-adult relationship, for which 
food transfer is incidental, is shown through the 
study of points in the cycle at which the excitatory 
process occurs at maximum although the brood 
then feeds only minimally if at all. Without thes 
brood-adult relationships characteristic of the daily 


lt 
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routine, the [Eciton 


would be 


brood-development schedule 
disordered or at least more 
able, disturbing the regularity of the 
tary cvcle and as a 


vari- 


nomad-sta 


.or ] 
greatly 


consequence endangering 


colon ly existence. 


The light 


determined schedule of the 


Eci- 

elationship, 

through a 

nig Pht tly emigration: (1) minimal 
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5. A general similarity is discernible between 
the functional pattern of the Ecitons and that of 
the African Anomma in the colony-energizing et- 
fect exerted by a brood at nymphal maturity, initi- 
ating nomadism. 

6. Limitation of Anomma to a single continu- 
ous emigration of the colony in what may be re- 
garde d 
to the 
sufficient strength to maintain the phase as in 
Eciton. 


7. Adaptation in terms of a nomad-statary func- 


as a short nomadic phase is attributable 


absence of a larval-stimulative factor of 


tional cycle may have evolved homologously in 
epigaeic and hypogaeic doryline species of both 
Old and New Worlds, with secondary differences 
as noted above. 

8. With the Eciton queen perhaps the most 
specialized of all, the dichthadiigynes in the dory- 
lines generally may approximate a periodic pat 
tern in reproductive function. Queens of epigaeic 
the 
successive ovulative episodes 


and hypogaeic species may differ mainly in 
precision with which 
are delimited, and in the capacity for overlapping 
successive generations. 

9. Cyclical variations in the reproductive func- 
tions of all doryline queens may depend, as in 
Eciton, not on an autonomous endogenous rhythm 
but effects arising periodically 


on excitatory 


situa- 


through the trophic and _ social-stimulative 


tion of the colony. 
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